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Depabtment of the Interior, 

Bureau of Education, 

Washinffton, November 4, 1913. 
Sm: There is a growing conviction on the part of teachers and 
students of education that there must be a close relation between the 
physical and mental development of children and that this relation 
must be known and respected. As yet, however, we have little 
definite knowledge on the subject. Guesses and theories based on 
scant and unscientific observations are easily made and are numerous. 
Sound knowledge can be had only by careful scientific investigation — 
thoughtful interpretation of accurate observations made under proper 
control. The accompanying manuscript, by Dr. Bird T. Baldwin, 
professor of psychology and education in Swarthmore College, 
embodies the results of a study of the physical growth and the school 
standing of a group of boys and girls between the ages of 6 and 18 
years observed consecutively and makes, I believe, a valuable contri- 
bution to the literature of this subject. I recommend that it be 
pubUshed as a bulletin of the Bureau of Education. 

Respectfully submitted. 

P. P. Claxton, 

Commissioner. 
To the Secretary of the Interior. 



8 FOBBWOBD. 

comments; the third section, (III) The statistical Tnaterial, gives 
practically all of the data for detailed study as a basis for further 
investigations; and then follow the fourth section, (IV) An historical 
summary of investigations in physical growth, and a fifth section, (V) 
An annotated bihliography of SS6 titles. 

The conclusions drawn from the study are limited to the data at 
hand, which have be^n obtained from a detailed study of a limited 
nimiber of individuals in a special type of schools where the facilities 
for measurement are excellent and where much attention is given 
to physical examinations and remedial training. The children, as a 
rule, come from "well-to-do" families. The heredity and health 
notes are given as far as possible for all whose growth curves are 
plotted. The writer has been collecting his data for several years, 
and no effort has been spared to secure the best available material 
in this country. 
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A large majority of the measurements were reported in millimeters, 
tenths of poimds, and tenths of cubic inches, and these units are used 
in the preparation of the tables and charts presented in this study. 

2. METHODS OF TABULATION. 

In order to facilitate methods for using the data and to obtain the 
yearly and half-yearly increments, each individuars records, together 
with the name or. number, date of birth, and date'of physical exami- 
nation, were copied on small cards and later transferred to large 
sheets with the measurements and increments in opposite columns in 
order that the correlations between the initial measurement and the 
appended increments could be noted. This made it possible also to 
determine the effects of accelerated or arrested growth on succeed- 
ing periods, since a number of increments on the same individual 
were available. 

Horace Mann School. 
Name, ; 2097 (boy); bom June 2, 1899. 



Date of measurement . 
Age (yn. mo. da.).... 

Height .centimeters. . 
^liSZlcubic inches.- 

INDICES. 

Weight-height 



Jan. 9, 
1903. 

3—7—7 
36.25 
16.50 

103.4 



20 



.33 



.160 
.019 



Oct. 27, 
1903. 

4-4—25 
40.50 
18.37 
108.0 



30 



.49 



,170 
.026 



Feb. 3, 
1905. 

6—8—1 
45.75 
20.75 

116.4 

74 
1.21 



,173 
,057 



Nov. 1, 
1905. 

6—4—29 
47.90 
21.73 
121.4 

90 
1.47 



,178 
,067 



Nov. 19, 
1906. 

7—6—17 
64.24 
24.20 
127.5 

106 
1.73 



.197 
.071 



May 4, 

1907. 

7—11—2 

56.54 

25.70 

130.4 

108 
1.77 



.197 
.P70 



Dec. 6, 
1907. 

8 6 4 
69.72 
27.10 

133.7 

118 
1.93 



.200 
.071 



Dec. 9, 

1908. 

9—6—7 
66.44 
30.20 

1^.2 

120 
1.96 



.217 
.064 



Height and weight measurements of Horace Mann hoySy with yearly gains.' 



ZTo. 1. 



Agefyears) 

Height (centimeters) 
Weight (i)ounds) 



No. 2. 

Age (years) 

Heimt (centimeters), 
Weight (pounds) 



ZTo. 3. 



^^r"'- 



It (centimeters). 
Weight (pounds) 



14J 

164.3 

102.0 



171.7 
134.6 



14i 

159.2 

102.0 



15 



15 



16 



Gain. 



15^ 

170.1 

111.4 



15^ 

175,8 

140.6 



15^ 

168.7 

117.5 



Gain. 



5.8 
9.4 



4.1 
6.0 



9.5 
15.6 



16 



16 



16 



Gain. 



16| 
173.7 
12.1 



16^ 

176.2 

149.6 



16i 

175.0 

128.0 



Gain. 



3.6 
9.7 



.4 
9.0 



6.3 
10.5 



1 The normal height of a boy 16 years of age is 164 centimeters, and the normal weight 106 pounds. 

Specimen transfer sheet. 

This method £3 illustrated on the increment sheets that follow — • 
Tables 4, 5, and 13-22. For averages and average variations of incre- 
ments, six-month intervals were used. For example : 12-12 J, 12^-13, 
13-13i, 12-13, 12i-13i. 
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In order to ftccommodate Table 1 to the size of the printed pc^e, 
it has been necessary to take out the following measurements from 
that table: 

At 106 centimeters— girls, one 61 years old; at 108 centimeters— girls, one 6 years old, one 6^ years, and 
boys, one 6 jrears old; at 109 centimeters— girls, two 6 years old, and boys, one 6 years old, two 7 years; at 
110 centimeters— girls, one 6 years old, five 6^ years, one 7 years, two 7| years, and boys, two 6 years old, 
and two 6} years; at 111 centimeters— girls, two 6 years old, two 6^ years, and- boys, one 6 years old, two 
7^ years; at 112 centimeters— girls, eleven 6 years old, one 7 years, one 8 years, and boys, three 6 years old, 
one 7 years; at 113 centimeters— girls, three 6 years old, one 6| years, one 8 years, and boys, two 6 years old, 
two 6| years, one 7 years, two 7} years, two 8 years; at 114 centimeters— girls, six 6 years old, one 6i^ years, 
three 7| years, and boys, one 6 years old, two 6} years, four 7 years, one 7| years, one 8^ years; at 176 centi- 
meters—girls, one 15} years old, one 16 years, and boys, one 14 years old, one 15} years, three 16 years, one 
16} years, two 17 years, one 17} years, one 18 years; at 177 centimeters— girls, one 17 years old, one 17} years, 
one 18 years, and boys, one 16 years old, one 16} years, one 17 years, one 17} years, one 18 years; at 178 
centimeters— girls, one 14} years old, and boys, one 15 years old, one 15} years, one 16 years, two 17 years, 
two 18 years; at 179 centimeters— boys, one 14} years old, one 15} years, two 17 years, one 17} years, two 
IS years; at 180 centimeters— boys, one 15 years old, one 17} years; at 181 centimeters— boys, one 15^ years 
old, one 18 years; at 182 centimeters— boys, one 14} years old, one 16 years; at 183 centimeters— boys, one 
14} years old, one 16} years; at 184 centimeters— boys, one 16 years old; at 186 centimeters— boys, one 14} 
years old. 

The extremes in growth to be noted are marked, in that the tallest 
boy at 15i years of age is 49 centimeters taller than the shortest; 
the tallest girl at 13^ years of age is 39 centimeters taller than the 
shortest. The widest range of differences is during the adolescent 
age, where there is a slight tendency toward bimodal distribution 
(i. e., two groups of cases appear with central tendencies for each) ; 
this appears for boys at 13 and for girls at 12^. The boys are taller 
than the girls from 6 to 11 years of age; the girls then become taller 
and remain so until 14^, when the boys are taller. This is graphically 
shown by the sohd and the leader lines drawn transversely in the 
charts. Those below these lines are taU individuals and those above 
are short individuals. 

4. WEIGHT AND AGE DISTRIBUTION. 

This distribution, like that of height, was taken for the University 
of Chicago schools and the Francis W. Parker School, in order to 
find a working norm. It is to be noted there is a much wider range 
of cases here than in the height distribution, and a more irregular 
surface of frequency for each age. The widest range of differences 
is found during the adolescent age, and in particular at the age of 
15 years, where the heaviest boy weighs 110 pounds more than the 
lightest, and the heaviest girl 104 pounds more than the lightest. 
The boys are heavier than the girls from 6 to 12^ years of age; the, 
girls then become heavier and remain so until 16, after which the 
boys again are heavier. The norms, like those of heighti are 
the averages derived by other investigators who have usiddJ 
measurement for each individual. ' ;" 

The table is self-explanatory and is uniform in 
that of height. 
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The norms obtained in this table are^ of course, least satisfactory 
for the lower and upper ages, where there are few cases. For several 
ages the same individual measurements occur, thus making the table 
approach what it would be if a homogeneous group were used for all 
ages froni 6 to 18. 

The weight table is uniform in construction with the height table, 
and the same individuals are used. Since the measurements here 
were taken in pounds, in place of kilograms, the distribution of pounds 
is retained for years and half years, and the kilogram equivalents are 
given for every 5 pounds, beginning with 35 pounds. 

7166^—14 2 
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Tablb 2.— Weight 
Ittatabtr ot indlTldnals— Bots, «0; girls, tSR; lolal, 1,038. 



THE INVESTIGATION. 
and age dulrifrutum. 

Numbn- at mteAiraDMnts— Boys, 1,4TS: girls, 2,103; total, 3,M6.) 



THB INVB8TIQATI0H. 

f and age dxttributiim. 

» Number ot nuucmmmts— Boys, 1,47S; gtrls, 2,uai total, 3^.] 



THE IHTESTIOATIOH, 
distribution — Continued. 
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5. MEDLANS OF HEIGHT AND WEIGHT. 

This table represents the median heights and median weights for 
boys and girls, for six-month intervals from 6 to 18 years of age, as 
derived from a study of the distribution of the two schools. 

Table 3. — Medians of height and weight. 







Median height. 




Number of 
c&ses. 




Median weight. 




Number of 
cases. 


Age. 


























^ 


Boys. 


Oirls. 


Boys. 


Girls. 


Boys. 


Girls. 


Boys. 


Girls. 




Centi- 




Centi- 








Kilo- 




Kilo- 










meters. 


Inches. 


meters. 


Inches. 






grams. 


Pounds. 


grarrs. 


Pounds. 




, 


6 


n6 


46.7 


114 


45.1 


23 


41 


21.3 


47.0 


19.0 


43. G 


32 


38 


6| 


119 


46.9 


117 


46.2 


29 


50 


23.1 


51.0 


21.2 


46.8 


2d 


33 


7 


121 


47.5 


121 


47.6 


43 


53 


22.5 


49.0 


21.8 


48.2 


33 


53 


7J 


125 


49.2 


123 


48.4 


• 47 


54 


25.5 


56.2. 


22.2 


49.0 


43 


51 


S 


128 


50.3 


125 


49.2 


52 


87 


25.9 


57.2 


23.2 


51.3 


47 


72 


S| 


131 


51.5 


126 


49.7 


48 


71 


27.2 


60.0 


25.2 


55.6 


50 


64 


9 


131 


51.6 


130 


51.1 


66 


8D 


' 26.6 


58.6 


26.4 


58.1 


51 


88 


9h 


134 


52.7 


131 


51.5 


73 


101 


28.4 


62.5 


26.9 


59.3 


71 


100 


10 


136 


53.5 


135 


53.0 


73 


93 


30.5 


67.2 


29.7 


65.5 


71 


e3 


lOJ 


139 


54.7 


137 


54.2 


76 


85 


31.2 


68.8 


29.8 


65.8 


C3 


82 


11 


139 


54.7 


141 


51.1 


103 


110 


32.3 


71.1 


30.2 


66.8 


CO 


109 


Hi 


142 


55.9 


144 


50.6 


61 


96 


33.0 


72.7 


32.9 


72.5 


62 


105 


12 


145 


57.1 


146 


57.4 


112 


123 


34.8 


76.8 


34.2 


75.3 


103 


104 


12J 


147 


57.9 


148 


58.1 


80 


107 


35.2 


77.8 


37.7 


83.0 


82 


98 


13 


150 


59.0 


153 


60.2 


97 


143 


39.0 


86.0 


43.J0 


94.8 


87 


125 


l^ 


152 


59.8 


165 


60.9 


68 


115 


3D. 5 


87.0 


43.1 


95.0 


79 


78 


14 


155 


60.9 


157 


61.8 


123 


185 


43.6 


96.1 


46.5 


102.6 


116 


165 


lik 


159 


62.6 


157 


62.0 


80 


132 


46.4 


102.5 


47.0 


103.5 


75 


90 


iF 


164 


64.5 


159 


62.6 


84 


153 


48.2 


107.5 


50.8 


112.0 


82 


142 


15i 


164 


64.7 


159 


62.6 


55 


97 


49.1 


108.5 


50.2 


111.2 


75 


97 


16 


167 


65.7 


160 


62.9 


52 


109 


50.8 


112.0 


49.4 


108.8 


57 


98 


16i 


166 


65.5 


160 


63.0 


33 


61 


51.7 


114.5 


51.0 


112.5 


33 


59 


17 


170 


66.5 


160 


62.9 


41 


89 


56.6 


124.7 


51.4 


113.2 


28 


61 


17J 


170 


66.5 


161 


63.4 


25 


36 


58.2 


128.5 


52.8 


116.5 


17 


33 


18 


170 
Total nu 
Total nu 


66.5 
mberof 
mberin( 


162 
cases.... 


63.8 


28 


77 


59.1 


130.5 


51.4 


115.7 


19 


64 




1,587 


2,372 


1,464 


2,101 




lividuak 


\ 










r ^^'^ 




501 


706 


4G0 

1 


638 















6. INDIVIDUAL INCREMENTS IN HEIGHT, WEIGHT, AND LUNG CAPACITY. 

The writer has aimed, as far as space will permit, to give the origi- 
nal data with results in such form that further comparisons and cor- 
relations may be worked out. Tables 4, 5, and 13-22 give the 
initial measurements in height, weight, and lung capacity, with the 
yearly increments and per cents of gain and loss for 50 boys and 50 
girls from 7 to 13 years of age, and for 50 boys and 50 girls from 12 
to 17 years of age. The individuals are arranged in an ascending 
scale in accordance with the initial height at 7 and 12 years of age. 
Many individuals with the longest series of measurements have been 
omitted on accoimt of the records having been made before or after 
the interims included in these tables. All the individuals with long 
records, however, are represented in the charts of individual curves 
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which follow the talbles. The individuals represented in both tables 
may be found by means of the cross references given in the explana- 
tion of the curve charts. 

In the tables the serial numerals at the left refer to the respective 
individuals. The heights are in centimeters, the weights in pounds, 
the lung capacities in cubic inches; the respective increments are of 
the same units of measurement. The per cent of gain is the pro- 
portion of the increment to the previous measurement. The aver- 
ages and average deviations of increments and the averages of the 
per cents in the middle of the table are for the first 25 shorter indi- 
viduals and those at the bottom of the table are for the 25 taller 
individuals. The average height, weight, and lung capacity for each 
year and half year at the bottom of the tables are for the 50 in each 
group and offer a means of comparison between the medians or 
norms found in the distribution tables where there were more indi- 
viduals, but fewer repeated measurements. No measurements here, 
as indicated in the discussion on the method of procedure, can be 
more than three months from the exact chronological age. 

These tables are given in order that the individual differences may 
be closely noted, that the differences between gain in absolute incre- 
ment and gain in per cent may be compared, and that these data may 
be accessible for future comparisons in this study and for those who 
wish to make further correlations. 

The boys and girls are from the three schools and represent a fairly 
normal distribution, except that the Francis W. Parker boys are 
slightly inferior to the others in height and the Francis W. Parker 
girls, who were measured more frequently than those of the other 
schools, show more individual fluctuations. 

HEIGHT. 

From the years 6 to 13i, the yearly increment varies from 1 to. 8 
or 9i centimeters. At the age of 12 tJiere is a surprising jump in the 
increase, which reaches as high as 12 centimeters; the rapid increase 
continues up to 17 years of age. The increase from 6 to about 7i 
has no uniformity, and seems to depend on the individual. From the 
years 8 to 12 the usual increase is from 7 to 9 centimeters. Here, 
too, is the greatest uniformity of increase, that is more boys increase 
the same number of centimeters than at any other time. In some 
sporadic cases the increment is as much as 10 centimeters. From 13 
to 17 the increment is larger. 
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It is to be noted in reading these tables that the initial height, 
weight, and lung capacity are given in the first column after the in- 
dividual's number. The yearly increment or gain in growth is given 
Just after the initial measurement and the gain per cent just after the 
increment. For example, number 1 was 112 centimeters tail at 7 
years of age and 116.8 centimeters at 8 years of age. This girl grew 
4.8 centimeters, or 4.3 per cent, during the year. At 9 years of age 
this girl was 119.6 centimeters tall, and she had, therefore, gained 2.8 
centimeters, or 2.4 per cent. 
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7. AVERAGE INCREMENTS IN HEIGHT, WEIGHT, AND LUNG CAPACITT. 

A study of the individual measurements in height reveals different 
correlations in growth for boys and girls above the inedian (average) 
from those below. That is, the rhythms of fluctuations of growth 
for tall children differ materially from those for short children. This 
in d(;monstrated by the norms found, which serve in this connection 
an a tcjmporary expedient for estimating the relative heights of this 
grouj) of children and as a means for dividing them into two general 
groups, those lying on and above the median and those lying below 
the median. There are some Who cross the median, and others whose 
curves fluctuate * toward or from the median. Those lying above 
the median height begin and end their periods of acceleration and 
arrcjst earlier than those below the median. The increment tables 
following give the averages and average variations in yearly and 
half-yearly increments for boys and for girls in height and weight in 
the two Chicago schools and in the Horace Mann School. 

As will be noted, the results give the greatest absolute increment 
and the greatest average deviations during the adolescent period, 
beginning at 12 years of ago for boys above the median height and 
beginning at lOJ years for the girls above the median. This marked 
acceleration continues until 15^ for boys and until 13 for girls. 
For those below the median height the greatest average acceleration 
begins at 14 years for boys, and at 11 J years for girls, and continues, 
for the boys, until 17i and for the girls until 15^. The tables also 
show there is a period of slightly more marked acceleration or arrest 
from 6 to 8 years of ago, depending on the relative height and the 
median. There then follows a gradual docroase in absolute and rela- 
tive increment until tho advent of Uw pubescent increase. The 
results hold for each school separately and for the groups collectively, 
for boys and for girls. 

No individuals wore eliminated whoMe nwMWurements and ages were 
found to be accurate, but i\m Ntaiod al)ov(^ there were some whose 
first measurements were below tlin niiMliiin and whose last measure- 
ments were above the niodian; l\u*ms were grouped with those above 
the median. There were a few otIierH whose first measurements 
were above the inedian and whcme liint measurements were below 
the median; these were ^hmiimmI with thoHo below the median. The 
fluctuations in the growth of I iM'we hiller ehihhvn tend to obhterate 
the clnirac/terifltirfl of I he two nniin K»'**»M'^» '• *'•> ^'^^T ^^^^^ ^^ destroy 
rathc^r than aecenfniif*^ fh^ numl eonininn pubescent tendencies of 
each group. It did noi, however, weeni hi'Ml, (o form a separate divi- 
sion of thewii "enmeiet^/' winre 11/ would he impossib' -^raw a dis- 
tinct line of dein»r«'«l Ion h»«lwi'««n (ho«i« iihovt^ n >elow the 
median. 
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The rhythms and fluctuations of growth in height for the children 
above the median show that these boys and girls mature in physi- 
loogical growth earlier than those below the median/since their periods 
of acceleration and arrest begin earlier and end earlier. There are 
individual measurements lying on either side of these medians, 
arranged in all probability in a normal distribution from the tallest 
to the shortest for each chronological age. If this is the case, as 
the individual curves will show, we are justified in making averages 
or medians only when the average or norm is based on the physio- 
logical age instead of the chronological age. A new and very 
important educational problem is evoked here: Ho^ may we 
formulate a measuring scale for determining the physiological age of 
the child? A careful study of individual growth curves, based 
on consecutive measurements, it is hoped, will help to answer this 
question. 

These significant characteristics of taU and short chUdren, differ- 
ing in their periods of acceleration and arrest, may also be noted in 
the groups of 200 individuals whose heights and increments are given 
in Tables 4, 5, and 13 to 22. 
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Since these children were not all measured an equal number of 
times and, therefore, individuals are constantly entering and leaving 
the yearly and half-yearly groups, the sum of the averages of the 
half-yearly increments do not in all cases equal the averages of the 
yearly increments. These conditions vitiate the results in so far that 
we do not have a truly homogeneous group throughout. These facts 
explain why it is not possible to get an average increment by taking 
the difference between the average measurement of two intervals, 
since this method would in some cases give a minus quantity if a 
majority of tall individuals were in the former and not in the latter 
group. The individual increments also help to explain why the com- 
posite curve of the average heights based on single measurements of 
different individuals at different ages does not represent the growth 
of any individual or any group of individuals. Therefore the method 
of finding averages on single measurements, which has been univer- 
sally used in the past (on account of lack of data based on consecutive 
measurements), must be abandoned as a method for obtaining norms. 

The following are some of the greatest gaias in height, weight, 
and lung capacity among all the boys and girls included in the entire 
study. Those whose numbers are below 200 have been taken from 
the tables just given and the other ones from the groups of indi- 
vidual growth curves. The largest increments of growth are as follows: 

• 
Table 8. — Largest individual increments in growth. 

Increase in Height. 

BOYS BELOW THE MEDIAN HEIGHT. 



Numbers.' 


Age. 


Height. 


Age. 


Height. 


Increase in height 


151 


Y. m. d. 

12 4 19 

15 1 6 

16 2 
15 11 17 

13 5 20 

14 4 24 


Cm. 
137.2 
149.2 
159.0 
154.9 
147.2 
155.2 


Y. 771. d. 

13 8 19 

16 2 

17 1 3 
16 11 18 

14 5 6 

15 5 9 


Cm. 
149.0 
150.0 
170.0 
165.6 
157.5 
165.7 


Cm. 
11.8 
9.8 
11.0 
10.7 
10.3 
10.6 


Per a. 
8.6 
6.7 
6.9 
7.0 
7.0 
6.8 

• 


163 


163 


166 


165 


174 





BOYS ABOVE THE MEDIAN HEIGHT. 



128. 
176. 
187. 
189. 



11 


9 


9 


156.6 


12 


9 7 


166.7 


10.2 


14 








148.5 


15 





168.3 


9.8 


13 


2 


5 


156.1 


14 


4 22 


167.0 


10.9 


14 


3 


9 


159.3 


15 


4 15 


160.6 


10.2 



ft.S 
6.6 
7.0 
6.1 



GIRLS BELOW THE MEDIAN HEIGHT. 








53 


13 2 18 
13 6 30 
11 11 
13 5 
11 3 4 


139.6 
154.3 
137.0 
141.9 
138.6 


14 5 1 
14 7 20 

13 3 

14 5 2 
12 4 9 


149.0 
163.0 
147.3 
153.1 
148.8 


9.5 

8.7 
10.3 
11.2 
10.2 




82 




20 




106 




831 









6.6 
5.6 
7.5 
7.0 
7.4 



1 These numbers correspond to those in Tables 4, 5, and 13-22, and in the Health Notes» pp. llft->]M. 
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Table 8. — Largest individual increments in growth — ContinueCL 
Increase in Height — Continued. 

GIRLS ABOVE THE MEDIAN HEIGHT. 



Numbers. 


Age. 


Height. ! Age. 


Height. 


Increase in height. 


92 


Y. tn. d. 

10 9 19 

11 3 22 
10 4 26 

10 10 19 

11 4 23 
9 10 12 

10 9 13 

11 9 12 


Cm. 
144.3 
146.1 
145.6 
144.3 
146.1 
138.9 
147.9 
147.6 


Y. 771. d. 
12 1 -3 
12. 7 13 

11 8 9 

12 1 3 
12 7 10 
11 4 29 

11 11 10 

12 7 4 


Cm. 
155.8 
157.2 
156.8 
155.8 
1*57. 9 
151.4 
157. 5 
158.5 


Cm. 
11.5 
11.1 
11.2 
11.5 
11.8 
12.5 
9.6 
10.9 


Perct. 
7.9 


94 - 


7.6 


95 


7.7 


.97 


8.0 


99 


8.1 


64 


9.0 


49 


6.5 


310 


7.4 







liARGEST Increments op Growth in Weight. 

BOYS BELOW THE MEDIAN WEIGHT. 



Numbers. 


Age. 


Weight. Age. 

1 


Weight. 


Increment. 


151 


Y. m. d. 
12 4 19 
15 8 7 


Lbs, 
66.3 
117.0 


Y. m. d. 
13 8 19 
16 6 6 


Lbs. 
87.5 
141.7 


Lbs. 
21.2 
24.7 


Perct. 
32.0 


172 


21.1 







BOYS ABOVE THE MEDIAN WEIGHT. 



176 


14 4 26 

9 8 3 

11 11 2 

14 6 5 


93.2 

70.2 

110.7 

108.0 


15 5 9 
10 8 15 
12 11 7 
15 6 24 


117.5 

87.6 

133.1 

132.0 


24.3 

17.4 
22.4 
24.0 


26.1 


140 


24.7 


146 


22.0 


191 


22.2 







GIRLS BELOW THE MEDIAN WEIGHT. 



17 


9 11 26 
13 10 23 

13 11 12 
12 10 26 
12 7 

14 5 9 


53.9 
97.9 
78.0 
94.5 

78.1 
111.8 


10 11 30 

14 10 3 

15 1 13 
13 10 23 
13 . 4 16 
15 5 


77.2 
117.3 

97.2 
113.8 

98.1 
131.1 


23.3 
19.4 
19.2 
19.3 
20.0 
19.3 


43.2 


62 


19.8 


64 


24.6 


66 


20.3 


70 


25.5. 


74 


17.2 







GIRLS ABOVE THE MEDIAN WEIGHT. 



101 


11 
11 
10 
11 
12 
12 


5 24 
4 10 

2 21 

3 10 

6 11 
9 


79.9 
125.0 

72.2 
104.5 
127. 
103.2 


12 
12 
11 
12 
13 
13 


6 18 
5 8 

2 20 

3 14 
9 24 

7 24 


115.6 
149.9 
96.8 
124.9 
147.8 
124.2 


35.7 
24.9 
24.8 
20.4 
20.8 
21.0 


45.5 


43 


18.0' 


2160 


34.3 


47 


19.5 


98 


16.3 


100 


20.3 







Largest Increments op Growth in Lung Capacity. 

BOYS BELOW THE MEDIAN HEIGHT. 



Numbers. 

1 


Age. 


Lung ca- 
pacity. 


Age. 


Lung ca- 
pacity. 


Increment. 


151 


Y. m, d. 
14 4 8 
16 2 
16 3 6 
10 10 1 


Cu.in, 
163 
170 
215 
106 


Y. m. d. 
15 4 7 
17 1 3 
17 3 3 
11 11 21 


Cu.in. 
210 
220 
265 
150 


Cu.in. 
47 
50 
50 
44 


Perct. 
28.a 


153 


28.8 


162 


23.2 


171 


43.4 
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Table 8. — Largest individual irwrements in growth — Contiiiued. 
Laboest Increments of Growth in Lung Capacity— Continued. 

BOYS ABOVE THE MEDIAN HEIGHT. 



Nambers. 


Age. 


Lung 
capacil^. 


Age. 


Lung 
capacity. 


Increment. 


128 


Y. m. d. 

11 9 9 

12 1 21 
13. 9 22 

13 3 5 
13 7 14 
13 1 26 


Cu. in. 
184 
100 
152 
164 
188 
190 


Y. m. d. 

12 9 7 

13 1 20 

14 10 13 
14 4 22 
14 3 24 
14 2 


Cu,in. 
230 
145 
218 
212 
238 
240 


Cu. in. 
46 
45 
66 
48 
50 
50 


Pert. 
2Sil 


139 


4&I 


179 ":...- 


38.1 


187 


2&! 


192 


21i 


199 


3L1 









GIRLS BELOW THE MEDIAN HEIGHT. 








14 


11 2 9 

12 7 
11 1 19 

9 7 24 

13 3 18 


112.8 

130.0 

76.0 

95.0 

128.0 


12 1 6 

13 15 
12 1 2 
10 6 27 

14 5 2 


180.0 
180.0 
112.0 
130.0 
160.0 


67.2 
50.0 
36.0 
35.0 
32.0 


SBlI 


19 


3&i 


20....: 


46.1 


21 


36.1 


53 


2il 







GIRLS ABOVE THE MEDIAN HEIGHT. 








36 


10 2 7 
6 5 17 

11 4 8 

13 10 14 

14 10 5 


96 

70 

142 

154 

190 


11 8 11 
7 5 17 

12 4 
10 5 
15 10 2 


, 


159.2 
108.0 
190.0 
190.0 
234.0 


63.2 
38.0 
48.0 
36.0 
44.0 


65. 


46 


51 


46 


33 


86 


21 


86 


23. 







The greatest yearly gain in height for these boys below the medial 
is approximately 10 centimeters per year, and as a rule these gaini 
are made after 14 years of age; for those above the median the gaii 
is approximately the same, but occurs at 14 or earher. The greatest 
gain in height for girls below the median is from 9 to 11 centimeters 
and occurs after 12 years; for those above the median height iti 
from 10 J to 11 and occurs before 12 years of age. 

The greatest gains in weight are after 12J for the boys below tlw 
median and earlier for those above median height, as a rule. Foi 
the girls the greatest gains are after 13 for those below and before 13 
for those above the median. 

The greatest gains in lung capacity are after 14 as a ruje for the bojs 
below median height and before for those above median height. Ftf 
girls there is Uttle difference between those above and those belof 
median height. 

In an extensive study on physical growth, based on single inea» 
urements. Dr. H. P. Bowditch ^ calls attention to the asymmetricJ 
nature of the trend of the growth curves and holds that large, td 
children make their most rapid growth at an earher age than the smil 
ones, since the average and median values do not coincide. By usiBf 
the same data, given by Bowditch, Dr. Franz Boas ^ applies sup^ 
mentary statistical methods and concludes that Bowditch's coodi 
sions are untenable. He says: 

The afiymmetry is not accidental, for there w41 be as many childrea on a 
development corresponding to that of their age plus a certain length of tima at % 
spending to that of their age minus a certain length of time. ^'\ 



1 Bowditch, H. p. Growth of children. Tenth 
> Boas, F. On Townsend Porter's investigatic 



^^. HeillSi. 
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In his several reports on the growth of St. Louis children, Dr. 
William T. Porter * finds the same asymmetrical trends noted by Bow- 
ditch and repeatedly calls attention to the difference between the mean 
and average. Boas very plainly states: '^I can not acknowledge 
that the conclusions reached regarding the growth of tall and short 
children are correct." He finds the constant occurring differences 
and their regular distribution between the mean and the average 
furnish the best proof that the curves under consideration are not 
probability curves. He beheves, if this is the case, neither the average* 
nor the mean, nor the most frequent value represents the type of the 
age to which the curve refers. This can be determined only by 
detailed examination of the causes of the asymmetries. 

To summarize briefly the differences in the two points of view 
Boas maintains that — 

When we consider children of a certain age, we may say that they will not all be on 
the same stage of development. Some will have reached a point just corresponding 
to their age, while others will be a little behind, and still others in advance of their age. 
Consequently the values of their measurements will not exactly correspond to those 
of their age. We may assume that the difference between their stage of development 
and that belonging to their exact age is due to accidental causes; so that just as many 
will be less developed as further developed than the average child of a particular age. 
Or there will be as many children on a stage of development corresponding to that of 
their age plus a certain length of tmie as corresponding to that of their age minus a 
certain length of time.— Science^ n. s. i., 227. 

Porter's assumptions are based on Bowditch's data as well as his 
own, and he maintains that — 

The type of a certain deviation from the mean of an age will show the same degree 
of deviation from the mean at any subsequent age; for example, a type boy in the 75 
* percentile grade at age 6 will throughout his growth be heavier than 75 per cent of 
boys of his own age. — TransactUma of the Academy of Science of St. Louis, 4, p. 29S. 

Boas objects to this assimiption and holds that the average chil- 
dren do not hold their percentile rank. The individual growth curves 
included in the present investigation should go a long way toward 
solving this much-disputed question. It wiU be shown that both 
writers are partially correct, but neither could see the significance 
of his conclusion from the data at hand. 

8. INDIVIDUAL GROWTH CURVES, 
(a) HEIGHT AND WEIGHT. 

The series of 28 charts show the individual growth curves in height, 
weight, and lung capacity for 170 individualsi giving in all 510 indi- 
vidual growth curves for varioiis periods between 3 years 9 months 
and 18 years 6 months. 

In carrjoog out a conq[>az]8i lOng fonns so dissimilar 

in absohitei size as tlwMia i ipd lung capacity, 
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it was thought best to use the following units. In the height 
weight curves the same base line division of 20 miUimetera equal 
months in age, while for the ordinatoa of vertical lines 40 millime 
equal 20 centimeters in height and 10 miUimetcrs represent 20 pou 
in weight. In the lung capacity charts a base line division of 15 n 



10 miiimicters represent: '^m cudic incnes m i 
nal chiirts have been reduced in eisa aaH 
out. The black lines repn 
height and weight chaita" 
capacity charts. 
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abnormal, is eliminated, there may be observed a famung oui 
curvea from childhood to adolescence. When the individual 
curves in height for all the boya from both schools are comp: 
will be noted that there is frequently an individual fluctua 
growth from 6 to 8 years of ^e, depending on the size of the b< 



there is a remarkable uniformity in the increase of increment after 6 
or 8 years to the period of pubescent acceleration, with a slight 
decrease Just before the adolescent acceleration. 

The ^Is' curves Ulustrate at a glance smaller stature than that of 
the boys before 1 1 years and after 14. There is also here a uniformity 
in regard to relative stature for each individual throughout the penodt 
included, and an earlier pubescent acceleration in the oasea ^era 
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the curves No. 1 and No. 9 o( Chart Va, for example, which show ni 
retardation or acceleration during the prepubescent and pubescen 
periods; the drop is more noticeable with girls than with boys. 1 
period of marked retardation before adolescence is usually followed bi 
a period of rapid acceleration during adolescence. If the incremento 
growth before adolescence is relatively uniform, this uniformity tend 



to persist throughout adolescence; and, as may be noted witlt 
in Chart Va (p. 43) and No. 1 in Chart la (boys) (p. 38), whan 
unusually rapid growth for the individual from 7 years to the" 
of adolescence, there is a decrease during adolescence, i. e., » 
of the common rhythmic order. 

The Francis W. Parker boys, when compared V^ 
Mann boys, show a closer rang* of" ~ ~ 
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- -they are inferior, on the average, in stature, and show more indi- 
: Tidual fluctuations from measurement to measurement, which may 

■ be due, in some instances, to slight variations of the conditions under 

■ which the measurements were made, such as the time of day, the 
-. reading of the stadiometer, or rhythms occurring during certain 
[ -times of the month or year, since the measurements were taken at 



fluch short mtfiprala that the variation of a few centimeters would be 
ymy Appiaiipiiii'iiui^uy^efaa plotted. 

g^ 'Snia and XrVa are from the University 

JB similar to those of the Francis W. 

•»f a much larger body of students. 

\at random, but in Chart XTVa 

rested growth. The growth 
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curves in height for both groups, like all the Horace Mann Schcx^ 
children, show fewer individual fluctuations than those of ihe Parks 
School and, aside from No. 5 (Chart XTVa), there is a very cIom 
parallelism between the varying heights and the varying weighta of 
the different. individuals, i.e., the taller children are the heavier. 



accuracy how tali a cliild of nornu 
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Age within the interim, providing nis or her relation to a given median, 
or norm, be known. 

The trend of the height curve, aside from the period just previous 
to the accelerated pubescent growth, tends toward convexity. If 
there is unusually rapid growth for the individual from 7 years to 



the 
rate 
ated 
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The cases of marked arrest, or retardation, in growth in hei^t 
with this group of children occur usually duiing the early adolescent 
period and persist through the period. 



The individual weight curves have certMn characteristics which 
are interestingly significant when compared with the heigHb curves. 



With the exception of No. 9 (Chart la), who is heavier than the otliVB 
for his height, the boys' heights and weights are as a rule rehitiTetf 
proportionate to each other. The five beys below median hedghtCN'tM. 
10, 11, 12, 13, and 14 of the first chart) are also the five lightest, iHlJl 
the exception of No, 10, whose nutrition is poor. The boys hold the 
same relative positions in the series in reference to bi5th heif!? ' 
weight. 
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Though there are more indiTidual fluctuations in growth in weight 
aan in height, there is also a wide range of individual diflferences, as 
lown by the fact that No. 2 of the first group at 14 years of age i» 
Oi pounds heavier than No. 14. The striking differences between th© 
ffo series of curves are: The weight curves tend toward concavity 
nd the height curves toward concavity just before the pubescent 



:celeration, and then both towftrd OMrmdl{yrlhi haght 

ever fall below the previous measorema 
,T a miUimeter or two, and the wea^b$> 
le previous measurement. In mnwii 
ad these losses divert the 
le group, which may lal 
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The curves of weight show to a marked d^;ree a decrease in reW 
tive increment from 6 to 1 1 or 1 3 years of age, the latter Umit varying 
with the relative height and weight of the individual. After this 
there is a marked acceleration. The uniformity of increase in height 
and weight increments certainly tends, on the w;hole, to call attention 
to the value of the vigilant watching and remedial exercises on the 
part of the examiners in this school, and at the same time gives con- 



crete evidence of the great value of physical examinations and medical 
inspection for growing children. 

Girls are relatively heavier than the boys, and the weight curves 
show less tendency toward concavity, with slightly more individual 
fluctuations. There are no cases of a loss of weight previous to 16 
years of £^e; in many instances (Chart IVa, for example) the taller 
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not occur until a year and a half later than the loss of growth i 
height. In general, an arrest of growth in height after 15 is ala 
accompanied in this group by a cessation of growth in weight, whid 
19 unusual. Some other unusual relationships between height snd 
weight are illustrated in Chart Xlla ; these are particularly evidentb] 
the case of No. 1, who, while fairly tall, is symmetrical and fat, witll 
a marked deviation from any of the previous weight curves, anj! 



No. 5, who is also overweight, and illustrates the same type of devii 
tion. Most of the other girls are under weight, but show no unuaui 
tendencies. The weight curves of the very stout girls in thia groi^ 
are strikingly similar to those in the other charts. 

The trend of the weight curves in contrast from the height curve 
is toward concavity, with more marked concavity (or loss of incK 
ments of gain between 8 and 13 years) for boys than for girls. 
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The weight curves are characterized by a period of rapid accelera- 
tion during adolescence, except in cases of marked arrest, which are 
usually accompanied by marked arrest in growth in height. There 
are very few curves of a uniform increment of growth during 
adolescence. 

Marked arrests of growth in weight, like those of height, occur 
during the adolescent period. 



The heavier boys and girls are the taller boys and girls, and there 
is a close parallelism between the relative rank in height of a boy or 
girl and his or her relative weight within a group. 

The boys and girls below median height have their periods of rapid 
pubescent acceleration in wei^t later than those above, since the 
same general principles of physiological age hold for weight as for 
height. 
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{b) LCNQ cAfAcnr. 

It will be noted in the boys' lung capacity cinres that No. 0, ii 
the first chart, who is relatively heavier ihtax the others for his height 
also has more lung capacity. This is significant, since the other boy 
hold approximately their relative places for height, weight, and lui| 
capacity. For example, in the third group (Chart Ula) there are i 



number of short, light boys in the group, and, as would be expectec 
there are a number of boys with inferior lung capacity. The fluctui 
tions in growth in height in the case of No. 1 1 are also apparent i 
the lung-capacity development. Like weight, lung capacity sho? 
occasional losses, and the curves tend toward concavity, whic 
shows the increments increase less from 9 to 13 than during any otiu 
period for boys. The rapid gains and losses at the beginning nu 
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be due in several instances to the new factor of voluntary control 
required for this measurement and the mental adjustments necessary 
to meet such a test. These curves, like the others, show compara- 
tively few cases of crossing when the large nimibers of possibilities 
are considered. The range of differences is not so marked as in 
height the curves are more closely grouped than those of weight 
There is a close massing of the curves for the Francis W. Parker boys. 

Among the girls some striking similarities to growth in height and 
weight may be noted in regard to the normal direction of limg capacity 
curves. For example, in Chart Va, No. 1 shows little or no accelera- 
tion at adolescence; the same is true for No. 9 in height and lung 
capacity; No. 6's curves are very similar, as also are those of Nos. 4 
and 10. It is apparent the girls' lung capacity exudes show less 
concavity or decrease in absolute increment between 9 and 14 than 
the boys. This may be explained on the basis that the ^Is are 
becoming superior to the boys in height and weight during this 
period, only to drop back later in height, weight, and lung capacity. 
The lung capacity curves of the girls differ in their general trend from 
those of the boys and follow the same tendency as the weight curves 
of the girls. 

In Chart XlVb the same arrests in lung capacity are illustrated as 
in height and weight. This is particularly true of Nos. 4, 7, and 11, 
and also of No. 12, who is very light, but tall, and has an exception- 
ally small lung capacity. The lung capacity ciu*ves, hke those of 
height and weight, are irregular, and are indicative of instability of 
imiform increase in development. The long interim between meas- 
iu*ements is Responsible in some instances for the crossing. In Chart 
Vllb there is a pecuhar massing of curves, due to the arrest of Nob. 
6, 6, 8, 10, and 11. No. I's position may be due to some after effect of 
pneumonia. The close relation between weight and lung capacity 
is again illustrated in No. 1 of Chart Xllb, who is extraordinarily 
stout, with large lung capacity; No. 3 shows the same retard9,tion 
in lung capacity as in height and weight. 

While there are several cases of parallelism in relative positions in 
height, weight, and lung capacity, there are some interesting excep- 
tions. In Chart IVb, Nos. 2, 6, and 8 are underweight and have less 
limg capacity than their heights would seem to justify. No. 8 has a 
poor health record, and the other cases would help to augment the 
suggestion previously made that there is a closer relationship between 
lung capacity and weight than with height. This is contrary to 
popular opinion, and will be discussed more in detail later. The girb 
are inferior to the boys in lung capacity in the later adolescent period, 
which may be explained to some extent on the basis of hygienic 
conditions and dress. 
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The boys have greater lung capacity than the girls at all periods | 
except between 13 and 14 years. 

The annual increase in limg capacity is slightly less regular thaD| 
that of weight, and the curves tend toward the same concave form. 

The concavity of the limg-capacity curves, like those of weight, is 
more marked with boys than girls. 

Marked arrests in height and weight are uniformly accompamedl 
by arrest in growth of lung capacity. 

There are a few cases of uniform increase in increments of growti 
in lung capacity during adolescence. 

The boys and girls of greatest lung capacity are almost invariably 
those of greatest height and weight, and each frequently maintains 
his or her relative position withm the group. 

The boys and girls above and below median height differ in their 
periods of accelerated growth in lung capacity in a manner similar 
to the differences in height and weight. 

9. THE RELATION OF PHYSICAL DEFECTS TO GROWTH. 

It is not possible to discuss in detail in tliis bulletin the relations 
between physical defects, diseases, and nutrition, and growth in 
height, weight, and lung capacity, but the data, as far as available 
from the physicians' records, are included in order that comparisons 
and further conclusions may be made by those who wish to follow 
up these details. The aim here, as in all phases of this investigation, 
is to present the source material in such form that future inductive 
studies may be pursued by the writer or by others who wish to use 
the data. 

In general, it may be stated that there are more marked relations be- 
tween defects or diseases and growth in weight than in height, although 
the height is affected by conditions of long standing. For example, 
No. 1, Chart la, is the tallest individual in this group imtil 13 years of 
age, after which he gradually loses liis relative position. Accelerated 
growth and resistance to disease go hand in hand. Adenoid growths 
materially affect physical development. 

No. 10, Chart la, has the characteristic rhythms of growth in height 
and almost none in weight. The weight height and vital indices 
indicate subnormal nutrition. This is even more marked in the case 
of No. 14. A child may of course be short and Ught and still have 
normal growth in height and weight, providing the weight height 
relationship is normal. 

Notes on the physical condition of individuals whose curves in height^ weighty and lung 

capacity are given in Charts la and b. 

(Those appearing in the group of 100 in Tables 21 and 22 are: 1=150; 3=147; 6=1W; 7—196; 8—10 
10-114; 11-170; 12-159; 13-111; 14-106.) 

1. Health good at entrance; at 7 heart irregular and intermittent, cautioned ipitli 
regard to exercise (note rapid growth in height and weight); anemic at 8 (note dnp 
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in weight curve); at 10 heart regular and nonnal; at 11 special shoes for flat feet, also 
corrective exercises; at 14 injured knee. Parents American. 

2. During childhood had whooping cough, mumps, measles, scarlet fever, and 
inflammatory rheumatism; at 10} heart was irregular and continued to remain eliighily 
irregular. Mother American, father English. 

3. Health good at entrance; slight hereditary tendency to nervousness; had measles 
between 6 and 7 and chicken pox and bronchial pneumoiua between 7 and 8; just 
previous to measurements of 9 years was recovering from measles; at 10 tonsils slightly 
enlarged, remaining so imtil 11. 

4. Health excellent at entrance, but had had whooping cough and measles; rhinooB 
at 9} which continued until 11} years, after which condition improved. 

5. Health good at entrance, but had had measles at 3; at 5} posture poor; ^ at 7) 
posture poor; heart slightly irregular at 8; astigmatism; corrective work began in 
gymnasium at 8}; bronchial cold at last measurement. 

6. Condition good at entrance, but tendency to colds and had had whooping cough; 
at 14 condition good; shoulders round at 16; improved at 17. 

7. Excellent health, but had had scarlet fever, complicated with mastoid opera- 
tion; measles, chicken pox; adenoids removed (note rise in weight curve); conditioii 
good during remainder of the time. Mother American, father German. 

8. Weak throat at 11; condition good at 14. Mother American, father English. 

9. Health good at entrance, but had had scarlet fever, whooping coUgh, and nuJarU; 
at 14J had malaria, flat feet, enlarged tonsils, and follicular conjimctivitis; at 15} 
improvement; at 18 good, under occulist's care. Parents American. 

10. At entrance had had measles and bronchitis; tendency to bronchitis; fcdr health, 
tires easily; poor nutrition, slight pigeon breast at 7; health better at 8, also eyee, 
which were weak; at 14 left eye injured. 

11. Health generally good; eyes weak between 13 and 14; gave trouble between 16 
and 17 Parents American. 

12. At entrance had had whooping cough, chicken pox, scarlet fever, mumps; 
restless; at 13 had operation for appendicitis; at 15} condition good, followed by 
bicycle accident. 

13. Excellent health, but has had measles; nervous child; shoulders round; fore* 
skin long, bad habits at 8; condition fair, but restless at 10; at 11 condition fcdr; 
posture poor at 13. 

14. Health good on entering, but had had whooping cough; tendency to tonsillitis; 
at 8 had tonsils and adenoids removed; at 9 well until severe attack of tonsillitis; at 
10 condition good, but foreskin inflamed; also at 11 and 12; nervous temperament; 
high arched palate. 

[The health notes for the other individuals may be found in Section III, Statistical 
Material, pp. 118-124.] 

10. WEIGHT-HEIGHT AND VITAL, INDICES. 

One of the most useful and most practical indices of growth, is tha 
weight-height coefficient, which expresses the comparative solidity <» 
robustness of the individual, and, therefore, other things being equali 
his general nutrition. The following table gives the weight-heigfht aiid 
also the vital indices of the pupils whose heights, weights, and lung 
capacities are expressed by the curves given in Charts la and lb tti 
XIV, inclusive. The weight-height index is obtained by dividing ' 
weight (in kilograms) by the height (in centimeters) ; this giv^a 
fraction of a kilogram which the individual possesses in wd| 

1 Whooping cough between 6 and 7 (alight depreiaioxi in welf^t). 
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each centimeter of height. The vital index is obtained by dividing 
the lung capacity (in liters) by the weight (in kilograms) ; this gives 
the fraction of a kiloliter which the individual possesses in lung 
capacity for each kilogram of weight. 

The niunbers at the top of this table refer to the successive meas- 
urements shown by the circles in Charts la and lb and indicate the 
age in half-year periods; the numbers at the left in the vertical col- 
unm refer to the individual curves as niunbered on the charts. The 
upper row of figures in hundredths express in each case the weight- 
height index; the lower row in thousandths, the vital index. 

The weight-height indices increase steadily in nearly all cases from 
5 J to 18 years of age, which shows that weight increases more rapidly 
than height. The lowest ratio in this group of boys is 0.15 at 6 yean 
and the highest 0.40 at 17^ years of age. There is Utile or no appar- 
ent difference, as a rule, between the tall boys and the short boys, 
except that the taU individuals have high indices early. Thia 
clearly .substantiates the two important conclusions previously stated 
that the development in height and weight, as a rule, go hand in 
hand, and the second conclusion that any normal physiological 
change in the height or weight occiu^s earUer for tall children. For 
example, if we take the index 0.23 as representing a given physio- 
logical stage of development, it will be noted that the time shifts 
chronologically in a fairly uniform manner between 7 and 8 years of 
age with No. 1 to 14^ years for No. 14. 
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The gain in lung capacity or vital index also increases with age and 
in general follows the tendencies just indicated for the weight-height 
indices. 



The following table gives the averages of all the weight-height 
and vital indices for the boys and the girls from the two groups of 
schools: 
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It will be noted that the averages destroy the indi 
teristics of the rdation of the growth in weight and he 
fluctuations due to phyuolo^cal maturity counteract 
a manner that neutraHzes rhythmic tendencies. It mt 
that the w^ht with boys in proportion to the height 
over 100 per cent from5i to 17i years; the increase 
is slightly less than that of the boys. It is very diffic 
nodes in the relationship of the two aspects of growl 
ently there is an increase at lOJ and another at 14^ 
This aubstantiates the previous conclu^on that the pi 
eration in weight precedes that of height, and that wc 
to increase much more rapidly than height after 14i ; 
These two nodes may be noted to appeu* approxima 
13i for the girls. 

There is less increase in relative growth in weight ir 
lung capacity than in the case of height. For boys tht 
Si to 17i is from 30 to 40 per cent when aver^es are 
g^ls there is less increase. These average resulta, as 
the weight indices, are not representative of individual 
since they are averages. 

11. THE COBBELATION OF GBOWTH IK HEIGHT AND WBIC 
DEVELOPMENT. 

Selecting the individual growth curves of the girls w 
struation has been carefully recorded in years, men 
and placing them in a chart (No.XVa), it bat once ap 
a direct correlation between physiological age as evide 
and weight and the advent of menstrual functions. ' 
heaviest g^rl (No. 1, Chart IVa) in the group from th 
began her pubescent acceleration in height with the usi 
ing changes in weight at about 10 years. This is unusi 
is accounted for by the previously established concl 
height, weight, and healthy constitution indicated ai 
logical development. As indicated by the cross line ii 
menses appeared when she reached 12 years of age. 

Thesecondand third girls (No, 3, Chart Via, and No.] 
each tall and heavy. The second, or heavier one, hwf 
struation as early us 11 years, and the former at 11}. 
g^ls were apparently in good health at the time; 
viously had adenoids removed. 

The fourth girl (No.3,C?hart Via), who is anemic buc 
nor as heavy as either of the others, but above mediai- 
monstruation at 13 years 3 months. The fiftb giA 
XIIIa),wbo is above median height and wei^tflM^ 
at 12 years 5 months; the sixth (N'' '" " ' \), ■lib 
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These conditions have wide educational appHcation both in phys- 
ical training and school work. They emphasize the fact that the 
smaller child should be treated as a yoimger person who has not had 
the physical development and the accompanying mental disturb- 
ances and experiences which would seem to be indicated by her 
chronological age in years, and which, too often, has been used as a 
basis of classification, training, and social activities. 

The prevalent idea that menstruation should occur between the 
ages of 14 and 16 is also untenable, since the extremes in these cases 
represent normal healthy girls of different physiological development. 

Since writing the above conclusions, 1 have had access to Weissen- 
berg's Das Wachstum des MertscheUy and he substantiates my ob- 
servations with a limited number made by him. He finds the girls 
who have had their first menstruation before 13 years of age taller, 
as a rule, than those who have not reached this stage in their physio- 
logical development before 15 years of age. His results are (p. 200): 

Age of menstnuition. 



First menstruation on 
or before 13 years of 
age. 


First men- 
struation 

not having 
occurred 
before 15 

years of age. 


Height. 


Age at first 
menstrua- 
tion. 


Height. 


Centimeters. 
152.0 
144.0 
157.0 
154.0 
157.0 
140.0 
147.0 
154.5 
145.5 


Years. 
13.0 
12.0 
11.0 
12.0 
11.0 
13.0 
13.0 
12.5 
12.5 


Centimeters. 
142 
148 
148 
150 
148 
145 
158 
149 
151 
151 
148 











It is at once apparent the first group of girls are above normal 
height, which Weissenberg finds to be 144.5 centimeters for this age, 
while the others are comparatively short, since the norm for this age 
is 150.5 centimeters. 

Weissenberg also studied the advent of first menstruation for 
1,273 Jews and 768 Russians, and found the average age for the Jews 
14 years 2 months and for the Russians 14 years 11 months. Jama- 
said foimd the age to be 15 for Japanese girls and 17 for Chinese, on 
the average. 

These differences in ages are no doubt greatly influenced by racial 
and cUmatic conditions, but the conclusions of this investigation, eo 
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The annual increase in lung capacity is slightly less regular than that 
of weight, and the curves tend toward the same concave form. The 
individual fluctuations are more like those 6{ weight than height. 

The concavity of the lung capacity curves, Uke those of weight, is 
more marked with boys than girls. 

Marked arrests in height and weight are uniformly accompanied by 
arrest in growth of lung capacity. 

There are a few cases of uniform increase in increments of growth 
in lung capacity during adolescence. 

Growth in lung capacity is materially affected by the inception of 
and recovery from disease. 

The boys and girls with greatest lung capacity are almost invariably 
those of greatest height and weight, and each maintains his or her 
relative position within the group as a rule. 

The boys and girls above and below median height differ in their 
periods of accelerated growth in lung capacity in a manner similar to 
the differences in height and weight. 

(B) AGE, GRADE, AND SCHOOL STANDING. 
1. CURRICULA AND METHODS OF GRADING. 

The subjects of instruction in the Horace Mann School, in the ele- 
mentary work, include arithmetic, art, composition, French, geog- 
raphy, grammar, history, literature, manual training, nature study, 
penmanship, reading, science, and spelling; and the high-school sub- 
jects are algebra, biology, chemistry, Cicero, civics, English, French, 
German, geometry, history, Latin prose, manual training, physics, 
trigonometry, and Virgil. The Francis W. Parker School includes 
English, French, German, handwork, history, mathematics, reading, 
science, spelling in the elementary school, and Latin in addition in 
the high school. Both schools have 12 grades above the kinder^ 
garten. The Horace Mann School marks begin in the third grade 
and the Francis W. Parker School marks as low, in some instances, 
as the first grade. 

With the exception of a very few individuals the school marks were 
recorded in the letters A, B, C, D, E, and F, and for these are sub- 
stituted the following equivalents given on the report card: A = 97i; 
B-90; 0=80; D = 72i; E = 65; F = 30. In the few instances where 
the nimibers 1, 2, 3, 4, and 5 were used the following equivalents, 
reconmiended by the head of the school, are used: 1=95; 2 = 80; 
3«60; 4-30. 

The record card is shown on the next page. The marks for music 
and application are not included in this study. 
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[Record card.] 

Horace Mass Elemektaby School. 

Grade 
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2. THE DATA. 
The average school mark for the 42 Horace Mann School bojB is 
81.9 per cent and is based on 8,625 final marks; the average naA 
for the 46 Horace Mann School girls is 85.9 per cent, based on 10,063 
final marks; the average mark for the 26 Francis W. Parker Scho(4 
boys is 77.7 per cent, based on 1,601 final marks; and the average 
maxk for the 21 FrancJa W. Parker School girls is 80,9 per cent, 
based on 1,393 final marks. There are fewer subjects included in 
the Francis W. Parker reports, and the marks reported are jetalj 
marks, in place of quarterly marks. This, however, should not noake 
much material difference in the results, since the teachers computed 
their own term averages. The study thus includes 10,226 final tflnn 
marks for 68 boys and 11,453 final term marks for 67 girls, or 21,682 
final term markB for 135 individuals. No marks for a longer period 
than four years were available from the University of Chicago ele- 
mentary and high schools, and therefore they were omitted. 

3. METHODS OF TABULATION. 

The following table gives the average school standing, the number 
of marks considered, fuid the grades for each year for the 14 in^ 
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THE FRANCIS W. PARKER SCHOOL. 

The average marks for the Parker School are below those of the 
Horace Mann for both boys and gkls. In the first group of boys 
(Table 24, VIIIc) there are 5 boys above the norm (77-78 per cent), 
and 1 of these is accelerated by grade. There are 5 below the noim 
in mark, and 2 are retarded by grade. In the second group (Table 
24, IXc) 10 boys are above the norm in mark, and 2 of these are 
retarded by grade. There are in this group 4 below the norm in 
mark, and 1 is accelerated by grade and 2 are retarded by grade. 

The average mark of the girls for this school is 80.9 per cent, and 
the median is close to this. In the first group (Table 24, Xc) 8 giik 
are above the median in marks, and 3 of these are retarded by grade. 
Among the 3 below the norm in mark, 1 is retarded by grade. In the 
second group (Table 24, lie) 5 are above the norm in mark, and 4 of 
these are accelerated by grade. Of the 4 below the norm in mark, 
3 are retarded by grade. 

Notes on the school standing of individuals whose marks and grades appear in Table 11 

and Chart Ic. 

1. Left Bchool at the end of first year of high school. 

2. Out of school one year and returned in second year of high school; remained four 
years with low marks; graduated. 

3. Good work in elementary school; conditioned in Latin and French firsft yeard 
high school (eighth grade); did not take full work second year and withdrew ateod 
of term. 

4. Out of school first two terms in sixth grade; conditioned in Latin and Gennin 
during ninth; promoted to tenth; absentmuchinsecond term of eleventh; withdrew. 

6. Entered beginning of third term in sixth grade; conditioned in arithmetic, 
grammar, French, during seventh; in biology during eighth; in Latin during Dindi; 
in English during tenth; in Latin, French, chemistry, geometry, duiiiig elevenA; 
graduated after two years in twelfth. 

7. Graduated. 

8. Conditioned in algebra and French during ninth grade; in algebra in elevenft; 
graduated from twelfth. 

9. Conditioned in Latin during eighth grade; in English and Greek during niiiA; 
failed to giaduate. 

10. Entered third grade but did not take full work; inattentive ^iwing serentti 
withdrew at end of eighth. 

11. Absent during fourth term of fourth grade; conditioned in Latin, chemlrtE7t 
algebra, and geometry after much absence during third term of eleventh; graduital 
at end of twelfth. 

12. Entered seventh grade but extended absence during second and third 
withdrew from school for one year at end of tenth; conditioned in Latin during 
enth; graduated. 

13. Eepeated part of third-grade work; conditioned in arithmetic during lomA; 
in English during fifth; improving steadily; still in school. 

14. Absent during third and fourth terms of fifth grade; conditkned ftk £i 
history during ninth ; still in school . : .- 1 

[The notes on school standing for the other individi WBA 

III. Statistical material, pp. 139-142.] |-^ 
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The fact that marks are lower during the fourth and fifth f> 
signiiicant. The reasons for the lower averages may b^ 
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from each pupil's marks in each subject for each period and from the 
growth curves. 

The variability of marks and the changing distribution in their 
ranking show that many pupils are not doing the kind of work given 
them in some subjects during these intermediate grades. What these 
subjects are for the Horace Mann School, and how they change from 
grade to grade, is shown in the following table, which gives the sum- 
maries of the marks that are very poor, poor, or only fair. 

Table '12h. -^Number of pupils in each study in the various grades doing only fair or 

mediocre work,, 

BOYS. 



Grades, and number of pupils in grade. 



Art 

Composition 

French and German 

Grammar 

Geography 

Language 

Literature 

Maninal training .... 

Matnemsttics 

Nature study 

Penmanship 

Reading 

SpeUliig 



m-19. 


IV-30. 


V-39. 


VI-38. 


7 


10 


u 


4 


6 


15 


9 


7 

















2 





8 


1 


8 


1 


7 


8 


• 4 


5 


5 


2 





5 





2 


7 


3 


1 


7 


10 


11 


1 


10 


20 


10 


10 


1 





2 





5 


19 


20 


13 


3 


7 


• 7 


2 


6 


13 


10 


6 



vn-38. 



7 
14 
12 
19 

9 
11 






17 

5 
14 

5 
13 



GIRLS. 



Grades, and number of pupils in grade. 



Art 

Composition 

French and German 

Grammar... 

geography 

History 

Literature 

Manual training ... . 

Mathematics 

Nature study 

Penmanship 

Reading 

Spelling 



III-27. 



4 
3 


1 

1 
2 

2 
1 
6 
4 



IV-36. 



8 
4 

2 

11 
8 
3 
4 

12 

9 

10 
5 



V-37. 



11 
6 

3 
7 
5 
5 
6 

12 
5 
7 
5 
6 



VI-38. 



1 
1 



1 
1 
1 
5 
1 
2 

1 



Vn-38. 



2 
3 
8 

8 
9 
4 
3 
10 
3 

2 
8 



The very poor marks for the boys are: In the third grade, history 7, 
arithmetic 3, spelliog 3; in the fourth grade, mathematics 10, penman- 
ship 9, spelling 6; in the fifth grade, penmanship 9, mathematics 4, 
history 4; in the sixth grade, history 3, mathematics 3, penmanship 2; 
in the seventh grade, spelling 7, penmanship 6, mathematics 5. 

For the girls the very poor marks are : In the third grade, spelling 2 ; 
in the fourth grade, mathematics 9, penmanship 5, geography 4; in 
the fifth grade, art 5, history 4, geography 2; in the sixth grade 

; in th^N^eye^th gni^e, geography 4, history 4, French 
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Among these boys and girls, those of normal school age or younger 
maintain a better school standing, both as to grade and mark, than 
those over age for the grade. This is important; why do these pupils 
of normal school age or imder maintain this better school standing! 
A careful study of sustained absences does not account for the condi- 
tions, though absence and a study of diseases and accidents aid some- 
what. The explanation lies in the advanced maturity of the pupib. 
Since we have no recourse to consecutive mental tests throughout the 
elementary school life of these pupils, but since we have recourse to 
their consecutive physical measurements in height, weight, and lung 
capax^ity, the problem resolves itself into j&nding the relation between 
growth and school standing. The previous study of these indi- 
viduals, together with their weight, height, and vital indices, diseases, 
and physiological changes, shows that the taller, heavier children 
mature physiologicaUy in advance of the shorter, lighter ones; and a 
study of ages, grades, and the marks of the boys shows that those 
above the average height of the group, i. e.,. those whose physiological 
age is accelerated, complete the last grade of the elementary school 
at 12 years 9f months of age with an average of 84.35, and those below 
average height or of retarded physiological development complete 
the elementary school work at 13 years T^ months of age with an 
average of 81.72. 

The taller, heavier, or physiologically accelerated boys and girls, 
complete the elementary school at an earlier age and with a higho* 
average mark than the short, light, or physiologically retarded boys 
and girls. In following the present investigation the reader should be 
careful not to confuse brightness or precocity with stages of mental 
maturity. A mind may be more nearly mature than another and 
still be of inferior quality. The former has certain instincts and 
mental traits associated with growth which the latter has not expe- 
rienced. The former is accelerated in growth physiologically. 

The second significant explanation of the node or drop in the school 
standing of the fourth grade lies in the rate of development in physio- 
logical maturity of the boys and girls at these ages. The growth 
charts show there is less physiological growth in height, weight, and 
lung capacity before the adolescent acceleration than at any other 
time before the cessation of growth after the adolescent acceleration. 

2. SCHOOL STANDING AND GROWTH IN HEIGHT. 

Since we have the individual curves for both height, weight, lung 
capacity, and school standing for all the individuals included in the 
data for comparison, a very general understanding of the correla- 
tions or relationships may be gotten by making individual compa^ 
isons for each group. 
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Comparing the boys' curves in Group I as given in C!hart la for 
leight and diart Ic for school standing, it will be noted that — 

The boys who are in advance of their normal grades, Nos. 4, 5, and 
i, are above median height, and No. 10, who has low school marks, is 



FiQ. 32.— (Cbart IIlc) ScHool-stuidlngcu 



lightly below median height. Of the boys in this group who are 
etarded, Nos. 11, 12, 13, and 14 are below median height, and No. 1 
iropped below his relative height preadoleacent perioH 

ind was anfemic. No. 9 became l yeara ou *KR»->asi 
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absence and again at 18. He has a somewhat irregular growth curve in 
height during adolescence -and is frequently ill. 

The school standing of the boys in the second group (Chart lie) of 
15 presents two cases of "skipping a grade," Nos. 13 and 15. No. 13 
is retarded one year at 12, and No. 15 one year; after skipping a 
grade the latter again becomes retarded at 18. In this group Nos. 7 
and 12 are in advance of their grades for the short periods attended 
in the elementary school, the former being above median height, the 
latter below. The retarded boys are Nos. 10, 11, 13, 14, and 15. All 
of these are below median height except No. 10, who is anaemic, has 
appendicitis, and enlarged tonsils. 

Chart IIIc shows the same general tendencies for each boy to hoU 
his relative position m regard to school standmg and in his ranking 
with his companions from the elementary to the high school. 

In this group 2 boys, Nos. 7 and 13, are in advance of their normal 
grades. The former is above median height and the latter left schod 
before 12 with an average mark below passing for the last two years. 
No. 7 has the highest school average of the group. 

The retarded boys are Nos. 4, 5, 6, 8, 10, 14, and 15. No. 5 skipped 
a grade at 13; Nos. 6, 10, and 14 were late entering from another 
school; Nos. 8, 10, 14, and 15 are below median height. 

In the first group of 11 girls (Chart IVc) No. 2 is two grades in 
advance of her normal grade at 12 years of age, if the same standard 
for age and grade is used for girls as for boys. Since both enter the 
schools at about the same chronological age and are promoted on 
the same basis, this uniform norm seems justifiable, as previousty 
stated. No. 9 is one year in advance of her grade at 16. No. 2 is 
above median height, and No. 9 below, with good health and excel- 
lent school standing extending back to the third grade, which was 
completed at the early age of 8 years 7 months. 

The retarded girls of Chart Vc are Nos. 3, 6, 7, and 8, who are 
fairly close to median height. No. 3 missed a year and later skipped 
a grade. No. 7 has low average marks and No. 8 poor health. No. 11 
repeated a grade and is short in stature and nervous. 

In Chart Vic of 13 there are 4 cases of girls skipping grades and 
but one case of a girl f aihng to advance a grade each year, which 
was not due to low marks. There are 3* cases of retardation before 12 
years, and not any at 16, since these girls later omit a grade. Nob. S, 
6, and 7 skipped a grade during the period of most rapid growtli. 

No. 8 shows a marked arrest in physical growth in height at H 
which lasts until 18 and probably after, and the school marks also 
a decided drop and remain low untU 18. No. 9's growth is ancoBh 
at 14, and the average marks also fall below previous ones witi^jMB 
exception, at 16 years, where it is 1 per cent Idgher than at li. '1Im| 
same is true of No. 5, whose growth is arrested between 14 ani 
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The marks of this group (Chart VIIc) are primarily for the period 
between 12 and 18. There is a wider range of individual differences 
here than with the previous group. Since the group gives 4 cases of 
marked arrest during the adolescent period, it is worth while to note 



Fid. 33.— (Chsit IVc) SchDOl-standing currea lai Honce Uann Sctioal glik, 

the corresponding changes in school standing, Iti^y 1:^6 rutted all 
of these girls &re retarded l^g^de except If4B.j] t^wre 

median height; „ ..; : ..;,,,.„ ' 

No, 2, who is &1 I 

retarded one gi 
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growth in hedght began to be most noticeable between 12 and 13 and 
continued until 17, and the final average mark began to fall between 
14 and 15, and continued until 18. No. 6's physical growth was 



de( 

growth was arrested between 13 and 14, there was an ac 
drop in average mark, and both marks and growth im 
tinued low. No. 10 was arrested in height at 14 ai 



THE INVESTIGATION. 



whool marks between 14 and 15 continued. No, ll's arrest in 
physical growth in height occurred at 16 and the lowering of marks 



fM.».-(caurtTmm 
CMcnmd between ' indnued. These 5 girls were also 

vs is found remarkable 
I averse mark to the 
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neoEt. No skipping, no dropping, and few indiridual fluctualjoiis. 
There ia, however, a wide range of individual differences, and the 
final average marks are in practically all cases low. In Chart VHIc 
1 boy (No. 2) is above average grade for his age, and 3 (Nos. 6, 7, and 



FiQ. 3fl.~(CliaTt VIlc) Solu»l-s(Biidliig etirvea foe Horace Maim School gtfli. 

8} are below. No. 2 is above median height; No. 6 is hdaWJimM 
Nos. 7, 8, and 10 about median height; No. 12 has the Ip 
of the group. 

It should be stated here that the Parker School is a 
smalt school, which keeps records and marks closely. 
emphasis is placed on maito. 
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Chart Xc shows remarkable uniformity of grades and marks and 
a narrow range of differences. This close uniformity makes it diflS.- 
cult to find correlations between the large number of individual 
differences and fluctuations in physical growth and school standing. 
Four of these girls are retarded by grades, Nos. 1, 4, 9, and 12. Two 
are above median height and 2 below. All show marked indi- 
vidual fluctuations. No. 12 has the lowest average, is of shortest 
stature, and shows more fluctuations than the others. 

The girls, like the boys of this school, have lower average marks 
than the Horace Mann School pupils. In this group (Chart XIc) the 
final of all is 81 per cent, but 5 of these girls are one year in advance 
of their normal grade for their age, if we use our previous hypothesis 
that a year of school is equivalent to a grade. In general, the average 
marks of these 5 girls are higher than the others. 

There are 3 girls (Nos. 2, 5, and 7) who are retarded by grade, 
and No. 2 is below median stature. No. 5 shows marked arrest from 
12 to 18, and has low average marks. No. 7 shows arrest from 14 
and has low marks. As a rule the children above median height 
are in normal grade or accelerated. 

3. SCHOOL STANDING AND GROWTH IN WEIGHT. 

In his investigations on the physical basis of precocity and dullness, 
Dr. Porter ^ f oimd on the basis of age and grade distribution that 
"precocious are heavier, and dull children lighter, than the mean 
child of the same age. This establishes a basis of precocity and dull- 
ness." The basis of precocity, for Porter, was found in the unusually 
favorable physical development. Boas ^ foimd several serious objec- 
tions to this conclusion, and maintained that '^ children who remain 
out of school for a long time will lag behind; vigorous ones will 
advance more rapidly." This is no doubt true, but the number of 
such children among the many thousands studied by Porter would 
have little effect in vitiating general conclusions. Another objection 
raised by Boas, which is very significant, was that these children 
were not "duU," but "retarded," and a retarded child may develop 
and become quite " bright." 

In an attempt to ascertain the relation of precocity to physical 
developiiient, Boas used data collected by Dr. G. M. West at Toronto, 
who, in turn, used the teacher's judgment in regard to the child's 
brightness. The results were diametrically opposed to Porter. Here, 
agailiy there is an apparent contradiction, due to an attempt to jcorre- 
i.;ls^ ^'iMSuditfiefis," when based on the teacher's judgment, with phys- 
ic . • *_^ .Tt^^. ._» '-igtead of correlating a more definite criterion of a 

ridanced by school standing, mental tests, or 

ale, with physical development. Porter's 

' mental development depended upon 

lerencQ. * St^ 'Boas A'^^ \^\««Ck!s». 



90 PHYSICAL GROWTH AND SCHOOL PI 

phTsical growth, instead of seeing that physica 
growth are correlated; Boas's mistske was to as 
estimate of a child's "brightness" at one age 
standard for measuring mental development 
throu^ several years. 

MaoBonald, in his Washington studies, used t 
of brightness as a basis, and Smedlej in his stud 
used the age and grade and both found that " 
taller than "dull" ones. This conclusion is als 
anoff and Sack in Russia, but Gilbert • discoven 
lation between height and mental ability. 

The same conclusions hold lor weight as foi 
Smedley found a positive correlation, West a n^ 
Gilbert no constant relationship. 

Ilie important conclusion here was long ago a 
but on accoimt of the doubtful attitude of thes 
toward his result, it has received little or no 
wisely says, "No child whose we%ht or Tmght' 
{median or norm) for its age should be permitt 
grade beyond the average of its age except fl 
examination as shall make it probable that tl 
equal to the strain." 

4. SCHOOI, STA\DING AND GROWTH IN LU 

That there is a possible correlation between 
lung capacity b indicated by the fact that, if 
with fihe greatest lung capacity are selected 
marks for these are invariably above the avei 
any 5 with the lowest average lung capacity. 
each group, but it is, however, not a complete o 
all cases are not included and the grades and lu 
materially influenced by the age of the boy or ^ 

If the average lung capacity for the same pf 
the school standing is taken, it throws some ligl 
of the two variables, but only when the chror 
logical ages are taken into consideration, sin( 
increases with age and the marks tend, on the 
in the upper grades. It b apparent, then, t 
correlation wiU have to take into considerati 
capacity for different ages and the median m 
ages within the same group. But since there a 
included within a grade and since the marks vuy » 
same individuals from grade to grade, it is anffinf 
average mark for each individual and coo^mM 
1 ■ii,:i)i 
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Those above average mark in this group (Chart Vic) are Nob. 2, 3, 
6, and 9. Nos. 2, Z, and 6 are above median lung capacity, and No. 9 



Fia.37.— (Chut vnioachoDlBtandlniiQiimilaiFrHMliW.PMWBtfH 
is above median lufag capacity untB »rt* ' 

average mark are Nos. 4, 5, 7, 8, 10 J 

median lung capacity, but is one y» >3M 
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above normal, but has uniformly low Btand 
retarded one grade, No. 14 is dightly aboi 
and No. 10 starts blgh, but drops below m< 
' No. 13 is below. 

In this group of Francis W. Parker girls ( 
8, 9, and 1 1 are above average mark. Nos. 
many fluctuations, but on the whole are abo 
and No. 1 1 is bdow mediaa lung capacity. ] 
normal grade. Of those below average mi 
and 12 are slightly above median lung i 
grade; Nos. 6, 10, and 12 are below median 
generally above median lung capacity. 

Those above average mark are Nos. 1, 4, 
and 8 are above median lung capacity; No 
decided drop at the last measurement; No, 
capacity. Those below average mark are N 
is below median lung capacity; No. 3 abo^ 
No. 7 above and retarded one grade. As a 
the median in lung capacity are in norm 
This is a little more marked than in height i 

Checking the individuals whose curves hi 
height, weight, lung capacity, school grad' 
^ving the results graphically, it will be at 
children above median height are in or abovt 
the average in marks. Of those below mei 
of children are below or in normal grade e 

Figure 40 refers to the relation between i 
standing. The coefficients of correlation be 
lung capacity, and school standing for a 
worked out, but are not included in this bu 

5. EDUCATIONAL CONCLUSIONS WIT 

The general conclusion to this section of < 
gogical age be accepted as a fair equivalen 
schools to mental development, the tall, h( 
good lung capacity are older physiological 
their stages toward mental maturity as evii 
than the short, light boys and girls. 

The main educational corollaries which 1 
study would require that our school system 
graded on the physiological age and the 
mental maturity of boys and girls in plaoe 
as is now done. This would require A*t 
accelerated physiological age be 
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school as rapidly as possible within the limits of thoroughness, and 
that the small, light children of retarded physiological development 
be kept below or in the normal grade doing supplementary work, 
since these short, light pupils are immature jnentally, although in 
many instances precocious in brightness. It also follows from the 
study that rapid, healthy growth favors good mental development, 
and therefore the healthy growing child should have plenty of phys- 
ical and mental exercise. 

The Binet measuring scale for intelhgence, as is well known, is 
based on a two dimensional scale — that of chronological age and 
mental age — but does not take into account the third dimension, or 
physiological age, which according to the results of this investiga- 
tion is closely correlated with the mental age, as evidenced by school 
standing. If this conclusion is correct, and it certainly follows from 
the data included in this study, would it not be possible for a child 
of immature physiological growth to be of normal mental growth for 
his physiological age and stiU to f aU short of the mental age required 
by the tests for his chronological age in years ? For a complete and 
comprehensive system of mental tests to be used as a measuring scale 
of intelligence, it will be necessary to go further and supplement the 
Binet tests and include the essential criteria for determining the 
physiological age of the child. We have now reached a stage in our 
knowledge of child development when we can begin to search intelli- 
gently for these physiological criteria in order to f ormijlate more ade- 
quate tests as measuring scales for intelligence and for school standing. 
The grading of our schools must be adjusted to fit the mental and 
physiological age of the child in place of its chronological age, which 
is not fairly representative of the other two ages. 

7166*»— 14 7 
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in. STATISTICAL 

(A) INDIVIDUAL mCREUEHTS OF OftOVTH 

Table 13. — Ineretnentt of growth in height for a group ej 



■ The tHblca fot the boys' heights (4 UQil ; 
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MATERIAL. 

IN HEIGHT, WEIGHT, AND LUNG CAPACITY. 

50 boys viilk coTisecutive ■measurement! from 7 to IS years oj aje.' 
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Table 14. — Tnfreinenis of growth m height for a group of SO 



STATISTICAL MATBHIAL. 
[Is from IS to n years of age. 
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Table 15. — Ineremmtt of growth in wtigkt far a group of 

[Weight uid foCTBinait 
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SOgiTUvpilhamteiMtiveTneaeurenunli,/rom 7 to IS yean of age. 

ezpnsaad in pounds.) 
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Table 16. — Iriertmtntt of growth in weight/or a group of SO 
I Walght and IncTenMnt 
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STATISTICAL MATERIAL. 

girlt with amteeutive measuremenla.from 12 to 17 years of age. 
(xpressed In pounds.) 
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hoyt vrith corueealive mtatUTemenU, from U to n year* of age. 
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Table 18. — Increments of growth in weight for a group of 50 
~{ W«ighC and [ncismimt 
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lya with eomtcutive rruaturemenli, from 12 to n years of age. 



STATISTICAL MATERIAL. 

t girls viiik comecutive 'measurements, from 7 to IS years of age. 
essad In cubic Inchca.) 
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Table 20. — Increments ofgroivth in lung capacity for a group 
[Lung cspacitf and iucraffle::! 
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STATISTICAL MATERIAL. 
oJSOgirU with a/Meciitive Tneamiremenls, from 12 to 17 yean ofoge. 
opmsed In cubic Inctus.) 
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Tablb 21. — Incremaitt of growth in lung capaeity/or a group of 
[Lung capacity and iDcrement 
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SBioya,tmtheonteeutivemai3UTeiitml!,from7 to 13 years of age. 
ajmssed In coble Incbee,) 
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Table 22. ^Increments of growth in, lung capacity of a group <tl 
[Lung capacity and [ncreiMDt 
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SO boss mth eomemtive meaiuremenU, from 12 to 17 years of age. 
njamad In cnblo Incbsa.) 
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(B) INDIVIDUAL HEALTH NOTES. 

Notes on the physical condition of individuals uhose curves in height, weight, and lung 

capacity are given in Charts Ila and lib {pp. 40 y 5J).* 

Those appearing in tbegroop of 100 in Tables 13 and 14 are: 3»136; 5-200; 6-190; 10-180; 11=>115; 13-* 161; 

14-155. 

1. Excellent health; fine physique; astigmatism at 8}. 

2. Pneumonia at 4; excellent health at 5. Measles, chicken pox, and whooping 
cough; shoulders round at last measurement. Parents American. 

3. Health average at entrance and has had adenoids, bronchitis, and tonsillitis; 
tonsils removed; adenoids removed and arm broken at 6}; circumcised at 8 years 
2 months; arm fractured at last measurement. Parents American. 

4. Excellent health; has had measles, tonsillitis, chicken pox; left tonsil swollen 
when 13; tonsils normal when 15; eyes weak. 

5. Adenoids removed at 12}; recovered from grippe at 13}; hearing in left ear defec- 
tive; nervous; adenoid expression. 

6. Average health; has had chicken pox, grippe, tonsillitis; anaemic at 14; tonsils 
slightly enlarged; gets dizzy and faint when compelled to stand still for long period 
of time. 

7. Had double hernia at 5 years 4 months; wears truss; lordosis when 6}; eyes weak, 
and b^an to wear glasses when 9}. Mother Irish, father American. 

8. At entrance has had chicken pox, whooping cough, measles, bronchitis; heart 
rate rather rapid; standing posture poor; out of school at — with typhoid fever; 
shoulders round; at 18 health good, but too fat. 

9. Health good; shoulders round; recommended to see oculist. Parents American. 

10. Appendix' removed when 10; tonsils large and removal advised at 12 years 
4 months; condition good at 13}; at 15 years 4 months was thin, amemic, and had 
flat chest ; eyes weak during last measurements and glasses fitted. Parents American. 

11. Has had whooping cough, chicken pox; enlarged throat glands when 7}; nutri- 
tion unsatisfactory; adenitis on left side; tonsils enlarged between 9 and 10; round 
shoulders during last measurements. Parents American. 

12. Good health during last measurements; has had pneumonia twice; adenoids 
removed; has lordosis. 

13. Has had whooping cough, chicken pox, scarlet fever, malaria, measles; well 
nourished at 10 years 4 months; systolic muffled sound to heart at 17 years 8 months. 
Parents American. 

14. Has had pneumonia, bronchitis, chicken pox, measles; uncontrolled nervous 
action; catarrhal tendency; shoulders, back, and spine irregular; at 10 catarrh of 
bowels, delicate, and ill most of the time; at 13 tendency to weak feet; at 14 glasses 
for near-sightedness. 

15. Has had measles, chicken pox, mumps, pleurisy; health good at 13}; at 14 
slight conjunctivitis; at 15 more so and at 16 full conjunctivitis; condition good at 
17 years 3 months. 

Notes on the physical condition of individuals whose curves in height, weight, and lung 

capacity are given in Charts Ilia amd Illh {pp. 4i, S6), 

Those appearing in the group of 100 in Tables 13 and 14 are: 1-146; 2=145; 5—144; 7—197; 8—188; Q—lTl; 

10-163; 11-118; 13=103; 14-158; 15=102. 

1. Had whooping cough when 7 years 11 months; corrective work begun for shape 
of back at 8; condition improved at 9 years 5 months; adenoids removed at 8 years 
11 months; corrective gymnastic work continued. 

2. Bronchial trouble and anaemic condition from second to fourth year; when 6} 
had pleurisy and this continued until operation at 9 years 3 months, after which 
condition improved. 

• 

1 The health notes for Chans la and lb may be found on pp. 58, 60. 
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3. At entrance had had chicken pox; tonsillitis at 12 years 5 months; broke wrist 
when 15; health good. 

4. Has had bronchitis, chicken pox, measles, whooping cough; at 9 had muscular 
twitching of the entire body; improved at 11; much improved at 12. 

5. Health good. 

6. Health good at entrance. Parents American. 

7. At entrance health good, but had had pneumonia; tendency to catarrh; from 
10} to 11} well except for colds; nervous; follicular conjunctivitis; impediment in 
speech probably due to nasal obstruction; at 15 condition fair; flat chest. 

8. At entrance health good, had had childhood diseases; tendency to biUousneeB 
(hereditary), weak stomach; at 11-12 tonsils enlarged; tendency to headache; at 13 
tonsils normal; at 14} condition good. Mother American, father Scotch. 

9. At entrance health excellent, and had had measles, malaria, and scarlet fever; 
at 12 recovering from operation for appendicitis; out of school 4 weeks; follicular con- 
junctivitis; tonsils enlarged from 12-14; improved at 15; at 15 glasses for astigmatism; 
condition good. Mother American, father English. 

10. Health good; at 18 shoulders round. 

11. Has had grippe and pneumonia; entero-colitis; part nasal obstruction by ade- 
noids and hypertrophied tonsils; tonsils removed; between 6} and 7} had measles, 
colds, and stomach trouble ; at 8 had granular conjunctivitis on left lower lid ; between 
Sand 8} bad colds; 10-11 tonsils enlarged; condition otherwise good. 

12. At entrance health excellent; has had mumps, chicken pox, scarlet fever, 
whooping cough, measles, 4 or 5 attacks of tonsillitis; from 7 to 8 tonsils enlarged; 
tonsillitis, under care of physician; 8-9 health good; at 10 condition fair; at 11 shoul- 
ders round; has not grown; perfectly well; at 15 left cervical gland palpable. 

13. Has had measles, whooping cough, several attacks of tonsillitis; at 6 internal 
strabismus; advised to see occulist; sensitive disposition; at 7 wearing glasses; at 8 
condition good; heart slow and irregular; restless; follicular conjunctivitis; at 9 
tljghft spinal curvatuie; adenoids and tonsils removed at 8^; nervous, imaginative, 
cries easily. 

14. Health good at entrance; has had no diseases or injuries; at 11 nutrition mod- 
crate; at 13 had fall injuring ear, causing hemorrhage, but hearing not injured; at 14 
condition fair; improved at 15. Parents American. 

15. Health excellent at entrance; and has had measles, chicken pox, whooping 
cough; tendency to nervousness; condition good; slight spinal curvature. 

Notes on physical condition of individuals whose curves in height, weight, and lung capacity 

are given in Charts IVa and IVb (pp. 42, 65), 

Those i^ypearlng in the group of 100, Tables 4 and 5, are: 2» 95; 3» 46; 4»- 38; &» 37; &- 20; 9» 22; 10— 55. 

1. Health good; has had measles, chicken pox, bronchitis; heart overactive when 
13 and gymnasium work suspended. 

2. Health good. 

3. Subject to colds; between 11 and 12 tonsils enlarged (note slight arrest in growth 
in height and weight and lung capacity); at 10 had measles. 

4. Health good; slightly nervous heart. Parents American. 

5. Health good; measles at 7 years 6 months (no apparent evil effect in growth); 
heart overactive at 9; slight eye trouble later. Parents American. 

6. Health good; has had children's diseases. (No data to explain arrest at 8 years 
^months.) 

7. Health good; wears braces on legs. 

8. Health fair; has had eczema, pneumonia, whooping cough, chicken pox, measles, 
andmimips; subject to catarrh; asthmatic tendencies. 

d. Health good. 
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10. Health good; has had children's diseases; tonsils removed when 13 (note suh- 
sequent increases in growth in height and weight); menstruation b^an when 16. 
Parents American. 

11. Health good; inclined to be nervous; subject to tonsillitis; eyes weak. 

Notes on the physical condition of individuals whose curves in height, weight, and lung 

capacity are given in Charts Va and Vb (pp. 4S, 56). 

Those appearing in the group of 100 in Tables 4 and 6 are: 1—49; 3—97; 4—92; 9—17; 10—23. 

1. At entrance health good; had had infantile diseases and pneumonia, adenoids 
removed; first menstruation at 11}; nervous temperament; back not strong; at 13 
back straighter; hips prominent; at 13} advised to improve standing. 

2. Bad position; more exercise advised; joints flexible; has had pneumonia, 
measles, and chicken pox in early childhood; right arm broken three times; adenoids 
and tonsils removed between 11 and 11} (note increase in height and weight following 
operation). 

3. Thin and delicate until entering school; diphtheria when small; round shoul- 
ders during later school life (note flattening of height curve). Parents American. 

4. Average health; father died of apoplexy; subject to catarrh and sore throat 
(note gradual decrease in weight curve). Mother American, father Banish. 

6. Health very good, but appetite small; measles and whooping cough, but no 
apparent evil effects; slightly rapid heart beat at 11}. Parents American. 

6. Health fair; has had measles, pneumonia, typhoid fever, chicken pox; shoulders 
round. Parents American. 

7. Health good; standing position poor; studying very hard at 11. 

8. Health good; standing position poor in later school life (note effect on height 
curve, but no effect in weight curve). 

9. Health good from 10 to 15; heart slightly overactive; somewhat anaemic; spine 
slightly irregular; had jaundice at 17. 

10. Health good. Parents American. 

11. Health good; apparently late appearance of menstruation. Mother Swiss, 
father French. 

12. Health good. Parents American. 

Notes on the physical condition of individuals whose curves in height, weight, and lung 

capacity are given in Charts Via and VIb (pp. 44f S6). 

Those appearing in the group of 100 in Tables 4 and 5 are: 1»99; 3— 42; 4— 98; 6—40; 7—30; 9—72; 10-16; 

11-10; 12=18. 

1. Has had children's diseases with no apparent ill effect; grew "too fast" at 11 
(note acceleration in height curve) ; at 14 was taking osteopathic treatment for back- 
ache (note arrest in growth in height and weight at 13}); appetite poor. 

2. Has had scarlet fever, whooping cough, measles, chicken pox, mumps, tonsillitiB, 
and enlarged glands; slight curvature of spine; weak heart at 17; a tall thin girL 
(Compare curves in height and weight and small limg capacity.) 

3. Anaemic, nervous; heart skipped 1 in 18 or 20 beats when 7; menstruation com* 
menced at 13}. Parents American. 

4. Health good, but had pneumonia and malaria in early childhood; posture poor 
at 16. _^; 

5. Health good; has had children's diseases; ill between 13 and 14; poit^ttfUMRj 
and shoulders round. (Note drop in height curve after 14.) Paxeats 

6. Health good. 

7 . Small ; adenoids removed when about 8 (note slight arrest I 
weight); at 10 had typhoid fever (note acceleration in weight!^ 

8. Health on entering school good and had had children 
at 14 with typhoid fever (note slight arrest in height an<^ 
^t with stooped shoulders. 
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9. Health good; shoulders round (note flattening of height curve). 
IQ. Health good; has had pDeumonia, scarlet fever, and typhoid fever; very thin 
it 10 and posture poor at this time; flat ieet. Parents American. 

11. Tonsila and adenoids removed when 6; condition good, but takes cold easily. 
Parents American. 

12. Ruptured and delicate; when 7 had severe case of scarlet fever. 

in. Ilealth good; has had 'pneumonia,, diphtheria, and other diseases as a child; 
rtomach trouble; posture poor. 

Sola on the phytical condition of individvaU tuhoie curve* in height, weight, and lung 
capacity are giren in Charts Vila and Vllb {pp. 45. 57). 

-mO; ^Se; 3-81; 4-83; 5-T4; th-13; 7-n: 
ll-U. 

1. Had pneumonia previous to entering school, andadenoid3reraoved;healthgood; 
GibC menstruation at age of 12; back not strong; standing posture poor at 14 and later 
^e flattening of curve in height); nervous temperament; more outdoor exercise 
tdvieed. Uother American, father English. 

2. Hadaeveralchildren'sdiseaaes; liverandnervotistroubles; from 14 to 15, stomach 
(noble (note arrest on increase in weight curve). 

i. Health good all the time; etaading posture poor. 

i. Delicateand nervous; adenoidsremoved just before 13(note subsequent increase 
mpowth, in height, and weight). Parents American. 

5. Uother died of tuberculosis; enlarged glands on both aides of neck; catarrh; 
Hffvous {not« decided arrest in growth in height after 13 and decrease in weight after 
15) years). Parents American. 

t. Has bad children's diseases; hereditary tendency to bleed; irr^;ular menstrua- 
tion periods. (Note arrest in growth in height after 12 years and in weight after 14.) 

7. Has had malaria and children's diseases; had an apparent attack of appendicitis 
between 11 and 12 (note effect on height); menstruation began between 15 and 16. 
FirMitB American. 

8. Has had chicken pox, measles, whooping cough, scarlet fever, tonsillitis; health 
{ood when entering school, but later stomach trouble and antemic (note arrest in growth 
in weight and height). Parents American. 

9. Health good in early echool life; later antemic; weak spine; jaundice at 17. 
{Kote arrest in growth in height and weight after 13.) Parents American. 

10. Health apparently good. (Note arrest in growth in height.) 

11. Has had children's diseases, whooping cough, chicken pox; tonsils enlarged at 
U}. Shoulders round at loj. Slight lateral curvature; heart rapid; nearsighted. 
(Note light weight.) Moiher American, father German. 

JfelM m At phgtieal condition of individuals whose carves in height, weight, and lung 
eapatiti/ are given in Charts Villa and Vlllh (pp. 46, 57) . ' 



igroupoflDO in Tables 13aDdl4are: 1— I4g; 3—14^ 4—193; ^1S7; 9—176; 10-162; 

1. Had pneumtmia between 9 and 10; heart weak. Parents and grandparents 
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6. Parents and grandparents German. 

7. Mother German, father American, grandparents German. 

8. Parents and grandparents German. 

9. Parents American, maternal grandmother American, maternal grandfather Welsh, 
paternal grandmother German-French, paternal grandfather German. 

10. Parents Ainerican, maternal grandmother Scotch, maternal grandfather English, 
paternal grandparents German. 

11. Mother Danish, father American, maternal grandparents Danish, paternal grand- 
mother French, paternal grandfather German. 

12. Anapmic; trouble with throat and glands at 10; nervous. Parents and grand- 
parents American. 

Notes on the physical condition of individtmls whose curves in height, weight, and lung 

capacity are given in Charts Xa and Xh {pp. 48 , 58). 

Those appearing in the group of 100 in Tables 4 and 5 are: 2—89; 3=-48; 6-" 78; 7—19; 9—66; 10—64; 11—1; 

12-57. 

1. Apparently normal. Parents American, grandparents German. 

2. At 12 had chicken pox, subject to colds in the head and nose bleed; at 14 subject 
to colds, loss in weight. Mother Swedish, father Norwegian, maternal grandparents 
Swedish, paternal grandparents Norwegian. 

3. Before 6 had had measles and chicken pox; subject to colds and earache; at 11 
very tall. (Compare height and weight.) Parents American, maternal grandmother 
Scotch-Canadian, maternal grandfather American, patemat grandparents American. 

4. At 11 J had had mumps, measles, and tonsillitis; at 14 good physical condition. 
Parents American, maternal grandparents German, paternal grandparents German- 
American. 

5. Has had measles, mumps, whooping cough, and chicken pox; at 13} had grown 
rapidly; muscular system weak. Parents and grandparents American. 

6. Before 12 had had mumps, measles, and whooping cough; subject to sore throat, 
cold, headaches, earache; at 15 slightly underdeveloped. Parents American, grand- 
parents German. 

7. At entrance poorly nourished; at 9} had had whooping cough and chicken pox; 
at 11 below normal weight; at 12} had measles. Parents and grandparents American. 

8. At entrance had had chicken pox; condition normal. Parents and grandparents 
American. 

9. At 11 general condition good, and had had grippe, mumps, measles, earache; 
subject to colds; at 12 condition excellent; at 13 had bronchial colds; at 13} con- 
dition improved after removal of adenoids; at 16 general health excellent. Parents 
American, maternal grandmother American-English-French, maternal grandfather 
American-English-Scotch, paternal grandparents American-English. 

10. At entrance pale, nervous, oversensitive, taking treatment for nose and throat, 
no appetite; before 13 had had mumps, whooping cough, chicken pox, and diphtheria; 
after 16 condition good. Parents American, maternal grandparents Welsh, paternal 
grandparents American. 

11. Health excellent. Parents and grandparents German. 

12. Before 15 had had measles and chicken pox; subject to bilious attacks and 
headaches. Mother German, father German- American, grandparents German. 

Notes on the physical condition of individuals whose curves in heighty weighty and lung 
capacity are given in Charts XIa and Xlb (pp. 49, 59). 

Those appearing in the group of 100 in Tables 4 and 5 are: 1—43; 2-82; 5—96; 7—91. 

1 . At 10 had chicken pox; subject to cold in the head. Mother American, paternal 
grandmother Irish, paternal grandfather English. 

2. Has had measles, chicken pox, mumps; subject to sick headaches at 14. Parents 
American, maternal grandparents English, paternal grandparents German. 
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3. Has had meaalee, mumpii, ecarlet fever, diptheria; adcuoida removed between 
11 and 12; at 13 subject to headache from eyea, sore tbtoat, toneillitie, backache, and 
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4. Adenoids removed at 9 years 8 months, and again at 13}; first menstruation afc 
13 years 9 month?. Parents American, maternal grandparents American, patemaM. 
grandmother American, paternal grandfather Canadian. 

5. Stooped shoulders, but general health good; first menstruation ^t 15 year» 
3 months 17 days. 

6. Poor health at 12 years 5 months; first menstruation at 16 years 1 month. Parents 
American, maternal grandmother American, maternal grandfather English, paternal 
grandparents American. 

7. Adolescent heart at 16; otherwise normal; first menstruation 14 years 6 months. 

8. Had first menstruation at 14. Mother American, fcither German- American, 
maternal grandparents American, paternal grandparents German. 

9. First menstruation at 16 years 7 months. Mother American, fether Canadian, 
maternal grandparents American, paternal grandparents Scotch. 

10. Enlarged tonsils at 14; excused from gymnasium work at 15; first menstrua- 
tion at 13 years 4 months. 

Notes on the physical condition of individuals whose curves in height , weight, and lung 
capacity are given in Charts XlVa and XlVb (pp. 5S, 60). 

Those appearing in the gioap of 100 in Tables 4 and 5 are: 6—32; 12—85. 

2. Stoop shoulders at 9; arches of foot broken between 12 and 13. Parents and 
grandparents American. 

3. Tonsils enlarged after 11, removed at 12 years 9 months; posture ixxv; first 
menstruation at 12 years 7 months. Parents and grandparents American. 

4. Tired, weak; matured at 15. Mother American, fath» Canadian, maternal 
grandparents Scotch, paternal grandmother English, paternal grandfather Scotch. 

5. General condition excellent; at 12 had mumps. 

6. Health in infancy poor; had rickets; at 10 attack of measles; enlarged tonsils 
after 10, at 14 left tonsil still enlarged; first menstruation at 12 years 9 months. Mother 
English-Scotch, father German, maternal grandmother Scotch-English, maternal 
grandfather Engli>h, paternal grandmother Engli^, paternal grandfather German. 

7. Apparently normal. 

8. Weak heart; otherwise normal. Parents and grandparents American. 

9. At 6 had measles; at 10 adenoid growths; ttmsillitis between 10 and 11; first 
menstruation at 13 years 1 month. Parents and grandparents American. 

10. Apparently normal; poor eyesight. Parents and grandparents American. 

11. Nothing unusual. i:'arents and grandparents American. 

12. At 12 spine very crooked, at 14 straight; menstruation began at 14. FaientB 
and grandparents American. 
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(B) INDIVIDUAL NOTBS ON SCHOOL PROGRESS.' 

Notes on the school standing of individtuils whose marks and grades appear in Table 24 

and Chart lie, 

1. Still in school. 

2. Have marks for one year only. 

3. Took part work during third grade; absent second term of fourth because of 
whooping cough; still in school. 

4. Left at beginning of eleventh grade. 

5. Part work in eig^ith grade; absent fourth term of eighth, first and second terms 
of ninth; graduated. 

6. Regular work; conditioned in French during eighth grade; in Latin during 
eleventh; graduated. 

7. Part work in third grade; withdrew at end of seventh. 

8. In third grade. 

9. In third grade. 

10. Regular work; conditioned in French dming seventh grade; in Latin during 
eighth; in English, liatin, and history during ninth; in German during eleventh; still 
in school. 

11. HI during fourth term of third grade; repeated grade following year; absent dur- 
ing second and third terms of eighth; still in school. 

12. In school; skipped foiuili grade. 

13. Conditioned in French during eighth grade; in Latin during ninth, tenth, and 
eleventh. 

14. Left school at beginning of fourth grade. 

15. Skipped seventh grade; conditioned in Latin during eighth; in Latin and 
algebra during eleventh; graduated. 

Notes on the school standing of individucds whose marks and grades appear in Table 24 

and Chart IIIc. 

1. Part work in third grade; still in school. 

2. Conditioned in arithmetic during third grade; in history, geography, German 
during seventh; in Latin and algebra during eighth; withdrew. 

3. Absent during second, third, and fourth terms of eighth grade; conditioned in 
Latin during ninth; not promoted; withdrew. 

4. Conditioned in Latin during ninth grade; in school. 

5. Absent during fourth term of fifth grade; conditioned in English and French 
during eighth; part work in ninth; withdrew. 

6. Normal work. 

7. Normal work; graduated. 

8. Conditioned in English and biology during eighth grade; in Latin and history 
during ninth; in Latin and algebra during tenth; withdrew. 

9. Out of school during foiuth term of eighth grade and third term of ninth. 

10. Failed to be promoted at end of fifth grade; in school. 

11. Absent fourth term of fifth grade; conditioned in arithmetic during sixth; in 
English and algebra during eighth; withdrew. 

12. Poor work in lower grades but improved; conditioned in history during ninth 
grade; in English, Latin, algebra, geometry, physics during tenth; withdrew. 

13. Repeated third grade; conditioned in English and history during fifth. 

14. Withdrew from school for one year between fifth and sixtii grades; conditioned 
in algebra dining ninth; in geometry diu-ing tenth; chemistry during eleventh; 
graduated. 

15. Promoted conditionally from foiu'th grade; conditioned in French diuring sev- 
enth grade; in algebra during eighth; withdrew. 

■ 

1 The notes for Chart Ic may be found on page 76. 
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Notes on the school standing of indivvduals whose marks and grades appear in Table 24 

and Chart IVc. 

1. Conditioned during tenth grade; graduated. 

2. Graduated. 

3. Conditioned in algebra during ninth grade. 

4. Part work in third grade; skipped fifth; in school. 

5. Part work in third grade; absent third term of fourth, whooping cough; in school. 

6. Conditioned in algebra during eighth grade; in history during tenth; in school. 

7. No record for sixth grade; conditioned in history and arithmetic during seventh; 
in Latin and history dmring ninth; in school. 

8. Conditioned in algebra diuring ninth grade. 

9. In school. 

10. Conditioned in history and geometry during eleventh grade, on account of 
absence; graduated. 

11. In sixth grade two years with good records; frequently absent in eighth; in 
school. 

Notes on, the school standing of individtials whose marks and grades appear in Table 24 

and Chart Vc. 

1. Withdrew at end of second term of foiu'th grade; returned in fifth; in school. 

2. Normal work. 

3. Large number of subjects and high grades. 

4. Conditioned in Latin during eleventh grade; graduated. 

5. Two years' records; in school. • 

6. One year's records; absent during fourth term; withdrew. 

7. Normal work. 

8. Normal work; graduated. 

9. No record for eighth grade; conditioned in algebra during tenth. 

10. Normal work; in school. 

11. Conditioned in Latin and history during eighth grade; in Latin and Greek 
during ninth; graduated. 

12. Normal work; left school. 

Notes on the school stxmding of individuals whose marks and grades appear in Table 24 

and Chart Vic, 

1. Record not available. 

2. Normal work; graduated. 

3. Normal work; in school. 

4. Conditioned in biology during eighth grade; graduated. 

5. Conditioned in Latin during ninth grade; graduated. 

6. Excellent record; in school. 

7. Conditioned in Latin during ninth grade; in school. 

8. Conditioned in Latin, history, German, during ninth grade; in algebra during 
tenth; graduated. 

9. Normal work; graduated. 

10. In school. 

11. Part work in third grade; conditioned in arithmetic during fourth; in school. 

12. Part work in third grade; withdrew end of second term, returned in fall; in 
school. 

13. Normal work; graduated. 

Notes on the school standing of individuals whose marks and grades appear in Table 24 

and Chart VIIc, 

1. Normal work; graduated. 

2. No record after tenth grade. 
S, Normal work; graduated. 
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4. Gonditioiied in French during seventh and eighth grades. 

5. Conditioned in geography and Oerman during seventh grade; in Latin during 
eighth; in French during ninth; in Latin, history, geometry during tenth. 

6. Conditioned in algebra during ninth grade; in Latin during eleventh; in school. 

7. Normal work; graduated. 

8. Normal work; graduated. 

9. N(»rmal work; graduated. 

10. Lazy; in school. 

11. Conditioned in Latin during eleventh grade; graduated. 

Notes <m the school standing of individuals whose marks and grades appear in Table 24 

and Chart VIIIc. 

1. Poor in French from third grade. 

2. Entered fourth grade. 

3. Entered kindergarten. « 

4. Entered sixth grade; coniiitioned annually in spelling; graduated. 

5. Entered first grade; normal work. 

6. Entered second grade; poor in German after fourth; poor in spelling. 

7. Entered kindergarten; poor in spelling throughout course. 

8. Entered sixth grade; normal work; graduated. 

9. Entered fifth ^^e; normal work; graduated. 

10. Poor in spelling and mathematics throughout course. 

11. Entered sixth grade; normal work. 

12. Entered kindergarten; poor in English, German, reading, spelling. 

Notes on the school standing of individuals whose marks and grades appear in Table 24 

and Chart IXc. 

1. Normal work. 

2. Entered second grade; poor in English and spelling. 

3. Entered seventh grade; normal work. 

4. Entered sixth grade; graduated; normal work. 

5. Entered sixth grade; normal work. 

6. Entered third grade; normal work; graduated. 

7. Entered fifth grade; normal work; graduated. 

8. Entered kindergarten; poor in spelling and reading. 
'9. Entered fifth grade; normal work; graduated. 

10. Entered fourth grade; poor in English. 

11. Entered fourth grade; normal work; graduated. 

12. Entered first grade; normal work. 

13. Entered third grade; normal work. 

14. Entered first grade; poor in spelling and mathematics. 

Notes en the school standing of individuals whose marks and grades appear in Table 24 

and Chart Xc. 

1. Normal work. 

2. Entered fifth grade; normal work; graduated. 

3. Entered second grade; normal work. 

4. Entered fourth grade; normal work. 

5. Nonnaiwork; graduated. 

6. Normal work. 

7. Entered first grade; normal work. 

8. Entered first grade; normal work. 

9. Entered second grade; normal work. 

10. Normal work; graduated. 

11. Entered kindergarten; normal work. 

12. Poor in spelling. 
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age, siiice doaiit inrestigatois use the last birthday, others the near- 
est birthdaTy some the next birthday, others the age between the 
past and future birthdays, and still others try to calculate exact 
birthdays. In not a single case, as far as I hare been able to deter- 
mine, have the measurements been taken on the birthday except 
by chance. Many investigators measure the children with their 
clothing on, and no calculations are accurate which aim to give the 
he^ht of the shoe heel or the weight of the clothes. Again, many 
of the measurements are made, in a niunber of inrestigations, by 
amateurs; it is very difficult to get the measurements of trained 
anthropometiists to agree. 

In spite of the heterogeneous material on hundreds of thousands of 
cfaildren iprhich has been collected, much valuable and painstaking 
work has been done which will be of direct scientific significance 
and of direct assistance to the physical director, the physician, the 
hygienist, anthropologist, educational psychologist, and educator. 
It is hoped that this monograph will not only make a distinctly new 
contribution to the important field of scientific and expeiimental 
education, but that it will assist in making more accessible the work 
previously done. 

The first important investigation on the physical measurements 
of adolescent boys that I have been able to find was publisheil in 
1854 by Zeiasing in his study of Belgian children. Following this, 
in 1860, Cromwell studied the growth of Manchester school children 
for the ages from 8 to 18, and discovered the general law which has 
been verified by every authority since that date with the exception 
of Quetelet for normal children and Goddard for feeble-minded chil- 
dren, L e., ffiris are taller and heavier than boys from the approximate 
ages of 11 to H. The boys then become taller and heavier and 
continue their growth longer. 

The measurements of adolescent boys were published by G. C. 
Steet in 1874, in the form of a distribution table giving the relation 
of weight to he^ht, which, so far as I can ascertain, is the first use 
of the vaeigldrlieighi index as an expression of the robustness of an 
individual. The first report was soon supplemented and improved 
by Roberts in 1876 and Bowditch in 1877. The following year, 1S7S, 
Roberts published his "Anthropometry," which gives in index col- 
umns, age columns, and result columns conclusions based on 27,640 
nudes between the ages of 4 and 50 years from the records of Dr. 
Bowditch, of Boston, Mass., and later gives a table showing the com- 
parative measurements of 59,077 males, including 11 classes of indi- 
viduals. In 1883 the final report of the antliropometric conmiitteo, 
of which Francis Gal ton was chairman, was drawn up and submitted 
by Roberts and Sir R. W. Rawson. In England the study of growth 
has been mainly by men who were interested in the general laws of 
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Large children have the period of accelerated growth in height 
esrlier than short children (Bowditch). This conclusion is not upheld 
by Boas. 

The comparative rate of growth in height of dull, mediocre, and 
prooodous children of the same sex is the same at all ages from 7 
to 16, inclusive (Porter). 

There is a dose correlation between height and pubertal matura- 
tion, as shown by pubescence (Crampton, Weissenberg, Foster). 

Manner of growth. — Growth in height is rhythmic, alternating 
periods of growth with periods of inactivity (Hall, Burk). 

Tie body does not grow relatively larger but by parts (Vierordt). 

The body normally increases from birth to maturity 3 times 
in height (HaU). 

Children have each year a maximal, a middle, and a minimal period 
of growth; in the maximal period the daily growth is 2^ times as 
much as ^i the middle period, wliile the middle period is 2 times 
IB great as the minimum (Malling-IIansen). 

The fluctuations .in the growth of a youth, a boy, and an infant 
are relatively the same (Camerer). 

Physical and mental development, — Dull children are shorter than 
precocious children of the same age or average children (Porter, 
Christopher). 

Elarly pubescence favors good scholarship; late pubescence, poor 
Mholarship (Crampton). 

Tbere is no correlation between academic examinations in college 
md physical measurements (Galton). 

Successful pupils are taller than unsuccessful, and the rate of 
growth IS quicker than in the successful (Gratsianoff). 

Sex. — Boys are taller than girls at all ages except the period from 
about 11 to 14, when girls excel in both height and weight (Smedley). 

Cbrowth is more variable with girls than with boys (Boas). 

The relation of weight and height in growing children is such that 
It heights below 58 inches boys are heavier than girls in proportion 
to their stature. At heights above 58 inches the reverse is true 
(Bowditch). 

Girls nearly cease to grow at about 17 years of age (Peckham). 
This view is substantiated by practically all investigators. 

Boys cease growing at about 23 years of age (Sargent, Seaver). 
There is occasionally a decrease in lieiglit after 23. Gould found that 
the total height of men was not attained until the age of 27. 

From 16 to 18 sitting height in girls increases oiJy 2 inches, but 
over 4 inches in boys. At 14 the lower extremities of girls almost 
eease to grow, while those of boys increase 4 inches between 14 and 
19 (liacDonald). 

7166®— 14 10 
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American children are taller than European children; Americans 
are taller than Europeans (Dickson). 

Children and adults in the different parts of the United States 
vary in height (Barnes, Baxter, Gould, Dickson). 

White children not only have a greater standing height than 
colored children, but their sitting height is still greater (MacDonald, 
Greenwood). 

Children of Irish parents are taller than those of German parent- 
age; variations are due to stock or race (Peckham). 

In intermarriage between the Germans and the Americans the 
tendency is to take the height of the taller parent (Peckham). 

American boys excel in height only during pubescent years; later 
ihey are overtaken in height by Swedish, Danish, and Dutch (Hall). 

Filipino children show less sex variations in height than Americans 
(Bobbitt). 

Chinese children are shorter than the average European (Bobbitt, 
Misawa). 

Ahnormal. — Children with abnormalities are inferior in height to 
children of normal growth (MacDonald). 

Feeble-minded are, as a rule, shorter than the normal child, and 
flie lower the grade the greater the divergence (Goddard). 

The decrease in height is marked in defective children after 18 years 
of age (Groddard). 

The average height of the feeble-minded approximates the minimum 
of the normal (Wylie, Goddard). 

Delinquent girls are as tall as the average girl (Tallant) . 

2. WEIGHT. 

Periods of growth. — First-born children exceed later-bom children 
in weight (Boas) . 

Laige children have the period of accelerated growth in weight 
earlier than short children (Bowditch). 

The comparative weight growth of duU, mediocre, and precocious 
children is the same at all ages from 7 to 16 inclusive (Porter). 

There is a close correlation between weight and pubertal maturation 
as shown by pubescence (Crampton, Weissenberg, Foster). 

Manner of growth. — Growth is rhythmic, alternating periods of 
weight growth with periods of inactivity (Hall, Burk) . 

The body normally increases from birth to maturity 20 times in 
weight (HaU). 

Children increase in weight by day and decrease by night (Malling- 
Hansen). 

The fluctuations in the growth of ayouth, a boy, and an infant are 
relatively the same (Camerer) . 
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The physical and mental development. — ^DuU children are lighter tha 
precocious children (Porter, Christopher). 

The acceleration in weight preceding puberty takes place at ti 
same age in duU, mediocre, and precocious children (Porter). 

There is no correlatibn between academic examinations in collej 
and physical measurements (Galton). 

Successful pupils are larger than unsuccessful, and the rate < 
growth is quicker in the successful (Gratsianoflf). 

Sex. — ^Boys are heavier than girls at aU ages, except the period froi 
about 11 to 14, when girls excel in weight (Smedley). 

Boys now are slightly lighter than in 1876 and girls are heavii 
(Harrington). 

Environm£nt. — Weight is conditioned by the nutrition of the bodi 
by exercise, by disease, in short, by all agents that influence bodi] 
functions in general (Thomdike, Hrdlicka, Burk). 

Country boys are heavier than city boys (Galton). 

Accelerated growth and better resistance of disease go togetU 

(Key). ' . . . • 

Loss of weight frequently precedes disease in childhood and shotil 
be considered a danger signal (Boulton). 

OUiases. — Children of the favored classes are heavier than childrai 
of the working class (Bowditch, Roberts). 

Boys of the favored class in America are heavier than the same das 
in England (Bowditch). • ■ 

The pubertal period of superiority of girls in weight is nearly a 
longer in the laboring class than in the nonlaboring class (MacDoi 

College students have increased in weight in the last 25 years (J 
gent). 

Agricultin-al students in college are heavier than those of othd 
classes (Elson). ,j 

Nationality. — Children of American-born parents are in this conni 
try heavier than children of foreign-born parents (Bowditch, Ped^ 
ham). • 

The average American is heavier than the average Europeii 
(Dickson). 

CSiildren and adults vary in weight in different parts of the United 
States (Barnes, Baxter, Gould, Dickson). 

Colored children have a greater weight in proportion than whih 
children (MacDonald, Greenwood). 

Filipino children show less sex variation in weight than Americanj 
(Bobbitt). 

Chinese children are lighter than the average European (Misawi 
Bobbitt). 

Europeans increase more in weight than Americans (Dickson). 
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Abnormal. — ^Defectives are heavier at birth than normal chiidnn 
(Wylie, Goddard). 

Children with abnormalities are lighter than normal children ^Ifac- 
Donald). 

Feeble-minded children are lighter than normal children, and the 
lower the mental grade the greater the divergence from the normal 
(Goddard). 

Delinquent and truant boys are, as a rule, lighter than boys in the 
public school (Smedley). 

Delinquent girb from a rural reformatory school are as heavy as 
the average child (Tallant). 

3. LUNG CAPACITY. 

QrowOh, — ^Lungs share to a marked degree in the augmented 
development of adolescence (Hall). 

Lmigs continue to grow in weight until old age; in youth they con- 
ititute from 1} to 2 per cent of body weight, in maturity from 2 J to 
HCHafl). 

The mayjmal capacity is at 19, according to Beyer, while other 
iQthorities place it at 35. 

The greatest lung capacity occurs in the child naturally after the 
year of greatest aggregate increase (IlaU). 

For each centimeter of increase or decrease of staturci above or 
bdow the mean, there is a corresponding rise or fall of the vital 
capacity, amounting in men to 60 cubic centimeters, in wom^jri to 40 
euhic centimeters (Whipple). 

Wdght increases more than vital capacity, whiles vital ca|)iicity 
increases more than height (Kottelman, MacDouuld). 

Physical exercise may increase vital capacity Hoiiu^whut; tight 
clothing, disease, and other unfavorable factors will (h^trouMe it 
(Whipple). 

Sex. — Giris increase most rapidly in vital cjipacity from 12 to 14, 
after which the increment is at a dirninisluMi ratn, and apparontly 
eeases to increase altogether at 20 (Srnodh^y). 

Boys take a sudden start upward at H, and contiiuu^ a rapid v\m 
until at least 19^ (Smedley;. 

Boys have a larger vital capachy thnii ^irlrt at. all n^wn (all invoM- 
tigators). 

Mental.— The lung capar:ity was found to \n\ niurh ^'rontnr in 
diildren whose standing in nchool wuh hiidi und tlirMinollv inforior ifi 
a school for laggards CSmfAlcv) . 

Vital capacity of feebk-rnindcd childnm \h holow noniml ((loddnrd), 
as is also that of retarded childn^n TDn liiinU) 

The most complete and rAunni'iriuil tiild<^ of j'i'ti>\ll\ .o I'nr nuldir.hnd 
for general purposes is Uiitt by liuik, Imitnd on ''Ua lor ImiKld, 
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children has been massed from these three sources and eadh of the 
three averages allowed to influence the average of the whole in pro- 
portion to tiie number of children each city contributes. Thus, for 
example, suppose at the age of 10 years St. Louiis contributes 5,000 
children, Boston 4,000, and Milwaukee 1,000 — altogether there would 
be 10,000 children of that age — the averages of the three cities would 
therefore influence the final average in the ratio of 5, 4, and 1, on 
the same principle we use in partnership." 

A significant table bearing on the relation of mental development 
to growth was compiled and published by Porter. The table for 
weight is as follows: 

Tablk 26. — Relation of precocity to weight as indicated by distribution of heavy and light 
diUdren of the same age in trie different grades of St. Louis schools (after Porter), 



AgeatDMr- 


Mean 
wei^t 


Grade. 


ett birth- 
day. 


Kinder- 
garten. 


I. 


II. 


III. 


IV. 


v. 


VI. 


VII. 


VIII. 


High 
school. 


6 


Xte. 

/ 43.74 

1 41.84 

/47.73 

1 45.84 

/ 62.58 

1 50.35 

/57.75 

\65.17 

02.48 

60.46 

68.47 

65.64 

73.61 

73.23 

79.85 

83.73 

188.08 

03.94 

100.20 

103.20 

/114. 17 

110.06 

115.60 


43.58 
41.65 
45.58 
43.87 
47.80 
46.50 


45.29 
45.08 
48.48 
46.76 
51.79 
49.60 
55.87 
52.57 
60.19 
57.00 
63.50 
66.34 
70.00 
71.75 






• ••■ •••• 












t 


' *62.'66' 
49.88 
64.43 
62.10 
57.64 
65.44 
61.14 
69.59 
65.45 
62.95 
69.50 
69.80 
74.25 
79.50 




•••••■•• 












7 
















e 


67.00 
63.17 
69.66 
67.18 
64.00 
61.15 
68.12 
65.50 
72.17 
71.50 
75.95 
76.50 
81.00 
00.50 














a 














9 


61.75 
60.00 
64.91 
61.64 
69.24 
66.77 
73.86 
72.74 
78.43 
81.92 
84.00 
87.17 
89.00 
08.50 












1A 












10 












Tl 


71.20 
68.12 
74.69 
75.13 
80.90 
82.78 
87.83 
02.67 
95.33 
100.96 


73.34 








Jl. ......... 








19 


77.29 
75.92 
82.17 
86.96 
87.20 
04.64 
99.17 
99.83 
114.60 
106.12 


76.50 

78.50 

83.50 

87.63 

93.63 

96.15 

105.50 

104.00 

104.00 

107.38 






JX.. ........ 








82.00 

88.50 

07.50 

99.00 

105.17 

104.68 

114.00 

110.29 

111.00 




13 








14 






*"86.'56 










108.12 
105.06 


15 










105.16 
123.00 












16 














113 57 


17 














116.00 





















" The truth which the table expresses is very plain. It declares 
in unmistakable lines that precocious children are heavier and dull 
children lighter than the mean child of the same age. It estab- 
lishes a physical basis of precocity and dullness. 

" Whether means or averages are the more trustworthy tools in 
investigations of this sort is a matter of opinion. So long as their 
respective value is a subject of controversy investigators will accept 
no results as final which can be supported only by means. It must 
therefore be my first concern to show that the law mean precocity is 
related to mean physical development may with equal truth be written 
a/verage precocity is related to average physical development^^ 

The summaries given in the table following are included primarily 
for their historical suggestive value. 
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Table 27. — Average height of men; 100 recruits from each State (Dichson, 1857).^ 



Feet. 

New York 5.6505 

New Jersey and Delaware 5. 6509 

Pennsylvania 5. 6756 

Massachusetts and Connecticut.. . 5. 6821 

Vermont and New Hampshire. . . 5. 6951 

Maryland 5.7130 

Missouri 5. 7162 

Maine 5. 7314 

Virginia 5.7488 



Feet. 
Ohio 5. 7637 

Indiana 5.7604 

Alabama 5.7647 

Illinois 5. 7696 

South Carolina 6.7729 

Kentucky 6. 7729 

Tennessee 6. 7779 

North Carolina 6.7814 

Georgia 5.8272 



Blond races are characterized by superior stature. The Americaix 
Indian is a striking exception. Even though only 121 Indians were 
measured for this table, Gould finds, in an investigation of 517 
Indians, a mean height of 68.225 inches. 

Table 28. — Height as affected by nationality. 



Order of supe- 
riority. 



1 
2 
3 
4 
5 
6 

4 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 



Nativity. 



United States, Indians.. . 

United States, whites 

Norway 

Scotland 

British America 

Sweden ^ 

Ireland 

Denmark 

Holland 

Hungary 

England 

Germany 

United States, colored 

Wales 

Russia 

Switzerland 

West Indies 

France 

Poland 

Mexico 

Italy 

South America 

Spain 

Portugal 



Numl)er of 

men 
examined. 



121 

315,620 

2,290 

3,476 

21,645 

1,190 

50,637 

383 

989 

89 

16,196 

«JTt, Vl'A 

25,828 

1,104 

122 

1,802 

680 

3,243 

171 

91 

339 

79 

148 

81 



Mean 

heteht 

(inches). 



67.934 
67.672 
67.467 
67.06ft 
67.014 
66.895 
66.741 
66.64g 
66.637 
66.584 
66.677 
66.536 
66.531 
66.418 
66.30S 
66.381 
66.307 
66.277 
66.211 
66.110 
66.000 
66.80O 
65.636 
66.432 



WhUe blond races have statures superior to those of dark races, 
the same condition by no means holds in detail among themselves, 
as is shown by the following table. Stature, then^ depends upon 
race, and not upon complexion. 

Table 29. — Height and complexion. 



Nativity. 



United States.. 
British America 

England 

Ireland 

Germany 



Light com- 
plexioned. 



126,445 

9,506 

6,804 

20,378 

20,559 



Dark com- 
plexioned. 



64,176 
4,859 
2,845 
8,617 
9,041 



TotaL 



190,621 

14,365 

9,649 

28,995 

29,600 



Mean 

height of 

light oom- 

plexioned. 



67.652 
67. 169 
66.682 
66.755 
66.631 



Mean 

height of 

darkoom- 

plflxioned. 



67.775 
67.07a 
06.681 
66.766 
60* 6M 



1 Medical statistics of the Provost Marshal Oenerars bureaOi Vol. I, p. 23. 
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Table 30. — Stature of adult males arranged in order of greatest stature {Roberts^s 

Manual), 



Race or nationality. 



Authority. 



lonaldaas). 



PiolynoriaziB. . 
En^idi (prof( 

Pilagoiittuis... 

AngBunis of tlie Naga Hills 

Negroes of the Kongo 

Seotch (all daases) 

Kiflia (South Africa) 

InqaolB Indians 

TMaaoftheNilghiriea 

KegroeB of Calalnr 

North American Indians 

Mb (all daases) 

United States whites (all clawnw) 

EnglUi (aU daases) 

Horweglana 

Znlos. ................................. 

EncUsh (labofing daases) 

ftnartjanw 

n^iks of Fcrahana and Samarkand — 
mdea ( immigrants to United States ) . . 

Chtopc^ft Ii^BUis 

HbfkB... 

Wewi raU daaseB)'.'. I .'.'!'.'.'.'!!! ! 

DuMi (immigrants to United States) . . . 

Dntcfa (immigrants to United States) . . 



EngUrii (hnmlsrants to United States). 
Hngviani (unmignuits to United 
^States ), 

lisglMi Jews. 

tamans ( immigrBntB toUnited States) . 

lofOeneva 

i (immigrants to United States) . . . 
I (Immlgranti to United States) 



hncb (Inmilgrants to United States). 
Mas (immlgrantB to United States) . . 
RiiMA (npper dasMS) 



Bsbwa of Algeria 

Aatas 

TTUmIbs of Ferghana and Samarkand 



ttiUBis (Immjgrants to United States). 
flouth Amflrtcan8(imnitgrants to United 
States). 

AnrtraUan aborlgliMB. 

Aortilaa Slavs 



Qilfllias (Iranian moontaineers). 
, _ ;^ itedl 

tiflrtMn of Algari^ 



Bpaiil8ida(lnmiinantstoUnitedState8). 



Portngocae (Immigrants to United 
States). 



Antilaa Oennans. 



(wolking daases). 
inzofNc 



Eiqidniaaz of North America.. . 
HongBrlans (mOitaiy statistics) . 



Kev Oninea (various tribes) . 
Hindoos.. ...... -...■■....... 



Satbenians. 
Dmridians.. 



Anstrian Roomanians. 



Fdmsds. 

Ponh Jews ........ 

ruWB.... ..........a 

Finns 



Aymin s ladAaDM (Peru) . 

Fmrians.... 

(Soddn-OhlnMe. 

Xilm. 

Veddas of Ceylon 

J«PPi 



Garuat, Beochey, Porter, Cook, Rollins, etc. 

Anthropological committee 

Mii8t(»-s, D ' Orbigny 

Woodlhorp 

Topinard 

Anthropological committee 

Sir A. Smith 

(iold 



Marshall 

Topinard 

Buxto- 

Anthropological committee. 

Baxter 

Anthropok>gical committee. 

Beddoe, Baxter 

Roberts 

Anthropological committee. 

Baxter 

Ujfolvy 

Baxter and Beddoe 

Oliver 

Topinard 

Anthropological committee. 

Baxter 

do 

do 

do 

do 



Anthropological committee. 

Baxter 

Dunant 

Baxter 

do 

Quetelet 

Baxter 

do 

De Quatrefages 

Novara 

Baxter 

Topinard 

Various 

Ujfalvy 

Novara 

Shulti 

Baxter 

.....do 



Various.. 
Ujfalvy.. 

do.... 

Baxter... 
Topinard. 
Baxter... 



Rosky 

Novara 

D e Quatrefages 

Various 

Scheibcr and J)eddoe.. 

Shortt 

Various 

Shortt 

Novara 

Majer and Kopemicki. 

Shortt 

Davy 

Novara 

do 

An. de Statist. 1879.... 

Novara 

Majer and Kopemicki. 

do 

Novara 

Various 

Mrs. Ayrtoii 

Forbes 

D'Orbigny 

Finlaysori 

Raffles, Crawford, etc. 

Ballev 

llorch 



Height 
(inches). 



69.33 
09.14 
69.00 
09.00 
68.95 
68.71 
68.50 
68.28 
67.05 
67.95 
67.93 
67.90 
67.67 
67.66 
67.66 
67.19 
67.08 
67.01 
67.10 
.66.90 
66.90 
66.85 

AA AA 
00. W 

66.65 
66.62 
66.63 
66.58 
66.58 

66.57 
66.54 
66.43 
66.38 
66.38 
66.88 
66.23 
66.20 
66.14 
66.10 
66.10 
66.10 
66.08 
66.08 
66.08 
66.04 
66.00 
65.90 

65.68 
65.66 
65.68 
65.66 
65.62 
65.43 

65.33 
65.27 
65.24 
65.10 
65.04 
64.93 
64.78 
64.78 
64.68 
64.54 
64.50 
64.48 
64.37 
64.17 
64.00 
63.98 
63.88 
63.87 
63.60 
63.20 
63.11 
63.00 
63.00 
62.70 
62.34 
60.42 
59.20 
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Table 30. — Stature of adult Tnales arranged in order of greatest stature {Roherts*$ 

Manual) — Continued. 



It 

Height ^^ 

(iDOhfiS), 



Race or nationality. 



Andamanese 

Afitas 

Semangs , 

Minoopese 

Bo^esmans (Bushmen of South Africa) , 



Authority. 



Man 

De QuatreCages. 

'.iiv.do'.v.y.'.'.'.'.'. 

Various 



58.79 

66.AI 

53. 7S 



Difference between tallest and shortest, 16.55 inches. 
Average stature of man according to table, 65.25 inches. 



Table 31. 


— Height and weight at certain ages- 


—Forbes 


1 

• 






English. 


Scotch. 


Irish. 


Belgian. 


Ages. 


Height. 


Weight. 


Height. 


Weight. 


Height. 


Weight. 


Height. 


Weight. 


18 


Inches. 
68.1 
68.7 
68.7 
68.9 
68.9 


Pounds. 
138.0 
144.0 
146.0 
149.0 
150.0 


Inches. 
68.55 
69.1 
69.2 
69.3 
69.3 


Pounds. 
139.0 
146.5 
148.6 
151.0 
152.0 


Inches. 
68.7 
69.8 
70.0 
70.2 
70.2 


Pounds. 
145.5 
148.0 
151.0 
154.0 
155.0 


Inches. 
67.2 
67.9 
60.8 
68.2 
68.2 


Pounds. 
134.0 


ao...^ 


143.0 


21...'] 


145.6 


23 


148.5 


34 


149.5 






Institutions. 






Height. 


Weight. 


Virginia Military Insti 
Unfied States Military 


tute --- 






Inches. 
60 
69 
60+ 

«>+ 
70.2 

70.0 

68.8 


Pounds. 
14L36 


r Institute. West Pou 


at 






143.67 


Southern California lledical C!oli 
Jefferson CJollege, Philadelnhia. I 


ege 








146.25 


>a 






145.00 


Nashville Uniyersity 1_ 


X- ■ --» 








146.35 


ifedicaICo 


Uege 






15a 17 


Michigan College 








15a 80 







> Charleston Journal 13, 1858, p. 502. 

Table 32. — Cincinnati police standard (Dun), 

I. Age. (1) Patrolmen must be between the ages of 21 and 40 years. 

(2) Lieutenants must be between the ages of 21 and 50 years. 
II. Height, weight, etc. Minimum height 5 feet 7i inches. 



Height. 


Weight. 


Cliest 
measure. 


Ft. in. 
5 7i 
5 8 
5 9 
5 10 
5 11 
6 


Pounds. 
140 
144 
148 
152 
156 
160 


Inches. 
84 

84^ 

35 

35J 

36 

37 



Metropolitan police force of New York City, 

I. Applicants must be between the ages of 21 and 30 years, 
n. Height, weight, etc. Minimum height, 5 feet 7^ inches. 



Height. 


Weight. 


Chest 
measure. 


Ft. in. 


Pounds. 


Inches. 


6 7i 


138 


33^ 


5 8 


140 


34 


5 9 


145 


34i 


5 10 


150 


35 


5 11 


155 


35J 


6 


160 


36 


6 '1 


165 


36^ 


6 2 


170 


37 


6 3 


175 


37J 


6 4 


180 


38 
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United Statu Army gtandard. 

t» Unit b> b e t ws m the tgas of 21 and 86 ynut, 
n. WWiht, helgbt, eto. 



Heii^t. 


Weight 

(Dr. Oreen- 

ta United 

States 

Anny). 


Wel^t (Adjutant 
Qenaral's). 


ChMt mmaiin». 


5 4 
5 5 
5 8 
5 7 
5 8 
5 
5 10 

5 11 

6 
6 1 
6 S 


Pounds. 
128 
130 
132 
134 
141 
148 
155 
162 
160 
176 
184 


120pmindB 

KanRQ bnt^'wm 
the flsurBa in 
thisoolumn. 

190 ponikLi 


No atatftt mmju 
iirM are r<»- 
quirMl. 

Thora miuit N» 2 
iiH*h<^ rhi».«i 
ox|¥in»kw. 



English Army standiinL 



Height. 


Weight. 
Pifund*. 


(Twt 
ninAMini. 


Ft. in. 


Infhf». 


5 6 


188-140 


88 -.19 


5 7 


140-147 


39-40 


5 8 


147-155 


40-41 


5 9 


155-164 


41-42 


5 10 


164-174 


42-43 


6 11 


174-185 


43 44 


6 


185-196 


44-4A 



Hutehinso7i*s table ofhfalthif ii fight. 
From the a^eiacB of 2,648 well-formed, healthy persona. 



Height. 


Weight. 


Ft, <fi. 


Pound*. 


5 7 


148 


6 8 


155 


5 


162 


6 10 


169 


5 11 


174 


6 


178 



(D) COMPARATIVE TABLES OF HEIGHT AND WEIGHT. 

The table following gives in comparative form the average heights 
and weights, arranged according to age and clironological order, of the 
most important investigations so far made witliin this field. For f uU 
titles of investigations here mentioned, see the bibliography which 
follows. 
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V. BIBLIOGRAPHY OF EXPERIMENTAL STUDIES IN PHYSI- 
CAL GROWTH (336 TITLES). 



Abbot, S. W. The evidence of stillbirth. In Maseachusetts medico-legal society. 

Transactions. Boston, 1879. v. 1. p. 56. 

A discussion containing some indirect references to physical development. 
Adams, A. L. On the physical requirements of soldiers. British and foreign medical 
chirurgical review, 55 : 202-17 (1875). 

Aitken, W. On the growth of the recruit and the young soldier. London, 1862. 72 p. 

A preliminary study of the British soldier. 
Angerstein, W. Die massverhaltnisse des menschlichen kdrpers imd das wach- 

stum der knaben. K6ln, 1865. 10 p. 
Anutschin, . On the geographical distribution of the male population of Russia 

in respect of height. .Imperial geographical society. Transactions, v. 7. part 1. 
Russian, cited by Sack. 
Audran, Gerhard. Les proportions du corps humain mesur^es sur les belles figures 

de rantiquit6. Paris, 1683. 26 p. 

An excellent study with diagrams and measurements of twenty-flve famous statues. 
Baldwin, B. T. Individual differences in the correlations of physical growth of 
elementary and high school pupils. Journal of educational psychology, 2 : 150-52 

(1911). 

Abstract. A iM-eliminary report of the beginnings of the investigation included in this bulletin. 
Balliet, T. M. Results from study of bodily growth. School journal, N. Y., 60:47 

(1900). 
A brief discussion on physical development. 
Barnes, Earl. Physical development of Oakland children. Oakland school report 

(1892-93). p. 38-44. 

A study of the i^ysical development of about 6,000 Oakland sdiool children, with charts and tables 
showing height, weight, and age and the occupations and nationalities of the children. The children 
from Oakland were heavier and taller than the children from Boston, Worcester, Toronto, St. Louis, 
and Milwaukee, whose records were displayed at the World's Fair in Chicago in 1892. 

Baudrand, M. L'accroisement; ses caract^res normaux et anormaux chez la nour- 

rison: ses rapports avec Th^r^dit^, plus sp^ialement dans les ^tats morbides 

(syphilis, alcolisme et tuberculose). Paris, Doin et fils, 1911. 648 p. 

The table is explanatory of the contents of this important book. 

Baxter, J. H. Statistics, medical and anthropological, of the Provost general's 

bureau. Washington, 1875. v. 1. 

This is an important comi>arative study, showing that the sice of adult Americans is very different 
in different states of the Union, and even in different parts of the same state. There is apparently an 
influence of climate upon growtii. 

Beard, G. M. English and American physique. North American review, 4 : 588-603 

(1879). 

This article discusses almost everything except the i^ysical characteristics of the two peoples. 
Beddoe, . On the physical characteristics of the Jews. In Ethnological society, 

London. Transactions, 1861. v. 1. p. 223. 
A study included primarily for its historical significance. 
On the stature and bulk of man in the British Isles. In Anthropological 

society, London. Memoirs, 1870. v. 3. p. 545. 
A pioneer study of physical development. 
Belyaieff , . Materials for investigating the influence of schools on the physical 

development of pupils. Inaugural dissertation. St. Petersburg, 1888. 
RnaslaQ, cited by Sack. 
Contains suggestive data for educational inferences. 
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Bernard, P. Considerations m^dico-l^ales snr la taill^ et le poids depuis la nassaince 

jusqu' k V§Lge adulte. Archiv. d*anthrop. criminelle, 2:213-25 (1887). 

Ck>ntaiiis many good statistics on growth and includes the data from BufFon, Ziessing, Quetelet, Pag- 
liani, and Bowditch. Also from Oerhardt. 

Bertillon, A. Les proportions du corps hnmain. Revue scientifique, Paris, 43 : 524- 

29(1889). 

An important anthropometric contribution for recording comi)aratiye measurements of individuals. 

Beyer, H. G. Growth of United States naval cadets. In U. S. Naval institute. 

Proceedings, 1895. v. 21. p. 297-333. 

A simple presentation of methods of computing physical measurements, the application of per- 
centile grades, and a series of 48 tables. 

The influence of exercise on growth. American physical education review, 

1:7&-87(1896). 

Observations on normal growth and development under systematized exer- 



cises. Report of Chief of Bureau of medicine and surgery to the Secretary of the 

Navy. Washington, 1893. p. 149-60. 

Relation between physical and mental work. American physical education 



review, 5 : 149-60 (1900). 

Confinns all of the important results of Porter's researches on "Preoocity and dullness/' suggests 
a change in the physical examinations in public schools, and advocates the use of the percentile grade 
tables in Massachusetts. 

Bird, Frederick. Uber die relativen massverhSltnisse des menschlichen kdrpers. 
Zsch. f. anthrop., Leipzig (1823). p. 330-69. 

Blagovidoff, I. Materials for the investigation of the health of the Mongolian- 
Asiatic races (inorodze) in the province of Simbrisk. Inaugural dissertation. St. 

Petersburg, 1886. 

Russian, cited by Sack. Not accessible to the printer. 
Boas, F. Anthropological investigations in schools. Pedagogical seminary, 1: 225-28 

(1891). 

A general discussion, with many historical references as to methods of procedure. 
^— : — The correlation of anatomical or physiological measurements. American 

anthropologist, 7:3X3-24 (1894). 

A discussion of the theory of measurements based on measurements of the heads of 377 half-blood 
Indians. 

The forms of the head as influenced by growth. Science, n. s., 4: 50-51 (1896). 

Growth. In Monroe's Cyclopedia of education. New York, Macmillan, 



1912. V. 3. p. 187-90. 

An excellent summary of the relation of physical growth to the general problem of education, with 
tables giving stature, sitting height, weight, length of head, width of head, length of forearm, and width 
of hand for boys and gtrls. * 

Growth of children. Science, 20 : 351-52 (1892). 

Science, n. s., 5:570-73 (1897). 



In this investigation in Worcester the same children were measured twice (May, 1891, and May, 1882). 
The average increase in stature between 6 and 7, 7 and 8, 8 and 9, 9 and 10, 10 and 11, 11 and 12, 12 and 
13, 13 and 14, 14 and 15, 15 and 16 are included for tall boys and short boys and for tall girls and fbr short 
girls. Young children grow more uniformly than older children and growth is more variable with 
girls than with boys. Short children continue to grow longer than tall chfldren. 

Science, 36 : 815-18 (1912). 

: Growth of Toronto children. In British association for the advancement of 



science. Report, 1897. v. 6. p. 443-49. 

In JJ. S. Bureau of education. Report of the Commissioner for the 



year, 1896-97. v. 2. p. 1541-99. 

See also British association for the advancement of science. Report, 1897. p. 443-49. 

The measurements of variable quantities. New York, Science press, 1906. 



(Columbia university contributions to philosophy and psychology, v. 14. p. 1-50). 
A detailed technical discussion on constants and variables; a comparison between limited series of 
observations and the unlimited series of variables and the distribution of variables and of chance varia- 
tions. 
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Boas, F. On tihe growth of first-born children. Science, n. s., 1:402-4 (1895). 

This articto contains four very valuable tables on tbe height and weight and yearly increments of 
boys and girls between 6^ and 17) years of age. The study includes the first, second, third, fourth, and 
later bom children. The conclusions are that in stature and weight the first bom children exceed the- 
later bom children. This study includes Toronto and Oakland children; the latter exceed all others, 
in the United States (at this time) in height and weight. 

On Dr. Townseud Porter*s investigations of the growth of the school children 

of St. Louis. Science, n. s., 1:225-30 (1895). 

Physical characteristics of the Indians of the North Pacific coast. American 



anthropologist, 4 : 25-32 (1891). 

Studies based on measurements of 263 Indians from Oregon, Washington, and British Columbia, 
including stature, sitting height, cephalic index, length of arm, etc. 

Physical characteristics of the tribes of the North Pacific coast. In British 



association for the advancement of science, 1891. v. 61. p. 424r-47. 

A detailed study of 26 measurements on a number of individua>male and female Indians. No averages 
are given. fk 

Summary of the work of the committee in British Columbia. In British 



association for the advancement of science, 1898. v. 68. p. 667-83. 

A summary of the measurements on the Indians of the North Pacific coast, containing 12 extensive 
tables for 19 measurements on males from 5 to 70 years old. 

and Wisler, Clark. Statistics of growth. In U. S. Bureau of education. 



Report of the Commissioner for the year, 1904. v. 1. p. 2&-132. 

Bobbitt, J. F. The growth of Philippine children. Pedagogical seminary, 16:3-34 

(1909). 

A study of the measurements of 1,180 native Filipino boys and 438 girls between the ages of 6 and 2Q> 
years, together with a discussion of growth stages'and a comparison with the Smedley and Boas norms. 
A comparison is also made of the growth of the Filipino children with the growth of Japanese children 
as given by Dr. Misawa. 

Boulton, . Some anthropometrical observations. British medical journal (1876). 

p. 280-82. 

A brief article of historical value, primarily for the method involved. 
Bowditch, H. P. The growth of children. In Massachusetts. Board of health. 

8th annual report. Boston, 1875. p. 273-323. 

The data for this investigation were collected from 24,500 children in the public schools of Boston. 

and near-by communities and a few private schools. A comparative study is made of the growth in height 

and weight and the tables are arranged in such a way that the influence on growth by nationality may 

be determined. 
Growth of children. In Massachusetts. Board of health. 10th annual 

report. Boston, 1879. v. 10. p. 33-62. 

^his investigation is supplementary to the previous one and contains 11 tables and 11 plates. The 
tables give the parentage and then the occupations of parents in professional, mercantile, and unskilled 
labor classes. 

The growth of children studied by Galton*s percentile grades. In Massachu- 



setts. Board of health. 22d annual report. Boston, 1891. v. 22. p. 479-525. 

Abstract contained in American association for the advancement of physical education, 1891. v. 6, 
p. 36-37. 

Applying this method to 24,000 Boston school children Dr. Bowditch concludes: I. The period of 
accelerated growth in height and weight occurs j ust before the age of puberty. Large children have theis 
period of accelerated growth at an earlier age than small ones. II. The period when the girls are taller 
and heavier than the boys occurs earlier in the higher than in the lower percsntile grades. " In other 
words, during the period of female superiority tall girls surpass tall boys in height less than short girls 
surpass short boys, while heavy girls exceed heavy boys in weight more than light girls exceed light 
boys." 

The physique of women in Massachusetts. In Massachusetts. Board of 



health. Report. Boston, 1890. v. 21. p. 287-304. 

The relation between growth and disease. In American medical association. 



Philadelphia. Transactions, 1881. v. 32. p. 370-76. 

This is a valuable discussion based on the thesis that "It seems probable that the actual determina- 
tion of the normal rate of growth will not only throw light upon the nature of the diseases to which 
childhood is subject, but will also guide us in the application of therapeutic measures." 

An individual study of the rate of growth of one girl between the ages of two and three years is. 
included, based on 26 measurements in weight with accompp^^^^" health notes from four observatioiis*. 
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Chaille. S. E. Infants: their chronological progress. New Orleans medical and 

surgical journal, 14:893-912 (1886-87). 

This report contains a few measurements and many suggestions for observation. 
Chamberlain, A. F. The child. New York, Scribner, 190a. p. 51-106. 

A general discussion of the problem of physical growth from the anthrox>ological and educational * 
standpoints. 

Christopher, W. S. Measurements of Chicago children. Journal of the American 

medical association, Chicago, 35:618-23; 683-87. 

This is a detailed illustrated report of the work done at Chicago by Smedley, Campbell, McMillan, 
and others in the Chicago public schools. The charts and graphs are included in the report of Mr. 
Smedley, which is noted further along in this bibliography. 

In the second part of this report Dr. Christopher says: "As a result of his examination of 33,500 school 
children in St. Louis, in 1892, Dr. W. Townsend Porter concluded ^t there is a ph3rsical basis of pre- 
oocity; that dull children are lighter and precocious children heavier than the average diiid; that 
mediocrity of mind is associated with mediocrity of physique At the outset of my investigations I 
determined to reinvestigate Porter's proposition, and have to say that such f^ts as we have been able 
to collect go to confirm it." 

Combe, J. Edrperlange und wachstum der volksschuUdnder in Lausanne. Zsch. 

for Bchulgesimdheitspflege, 9:56&-89 (1896). 

During the seven years of Dr. Combe's investigation 2,000 children were measured, giving a sum total 

of 13,358 measurements. The value of ^dividual measurements is discussed, and also the relation of 

disease to growth in height at different ages with reference to time of birth in the year, and to parentage. 

C<»ndeira, F. J. B. A contribution to anthropometry. New York medical journal, 

45:484-87 (1887). 

An illustrated article showing tte method of computing height and weight curves, with a number of 
conclosions and criticisms bearing on the work of other investigators, together with some data on the 
average maximum and minimum measurements for height, wei^t, chest, and chest esqpansion between 
the ages of 14 and 18 for sailors on the Minnesota. 
Oiampton, C. W. Anatomical or physiological age: versus chronological age. Peda- 
gogical seminary, 15:230-37 (1908). 

A general discussion of the previous work done in this Add by the writer and a recommendation 
that "All observations, records, and investigations of children, whether pedagogical or medical, social 
or ethical, must regard physiological age as a primary and fundamental basis.'' 

Influence of physical age on scholarship. Psychological clinic, 1:115-20 

(1908). 

In this article Dr. Crampton discusses the relation of physiological age, as determined by pubescence 
and height, to scholarship. The tables are confined to boys (7) between the ages of 12 and 17 years. 
The conclusions are that "Earlier pubescence favors good scholarship: later pubescence poor scholar- 
ship." 

Physiological age. American physical education review, 13:144-54; 214-27; 



26a-83; 345-58. 

The best study so far made on the age of puberty of boys. The age at which this usually takes place 
is from 13.5 to 14.5. "Individuals differ from each other in weight (and height) according to their ma- 
turity." There is, according to these results, no marked primary relation between scholarship and 
weight, height, strength, etc. 

Crichton-Browne, Sir J. Growth — somatic and cerebral. Child study, 4 : 77-91 (1911) . 

A good general discussion without detailed anthropometric measurements. 
Daffner, F. tJber grosse, gewicht, kopf imd brustumfang beim m&nnlichen individ- 

uum'vom 13 bis 22 lebensjahre. Archiv fttr anthrop. (beilage), 15:121-26 (1884). 

Supplementary to the following study but confined to males and including chest circumference. A 
small number of individuals is included; each year from 13 to 22 are taken up separately. 

Vergleichende untersuchungen iiber die entwicklung der k5rpergr5sse und 

kopfumfanges. Archiv fur anthrop., 15:37-44 (1884). 
A good discussion of the subject, including many tables. 

Das wachstum des menschen. Anthropologische studien. Leipzig, W. 



Englemann, 1902. 475 p. 

A good study of growth of difFerent parts of the body, starting with the embryo and including puberty. 
Data on measurements of 6,000 California school children as to weight and measure- 
ment. In Oakland, Cal. School report, 1892-93. 

See Barnes. 

7166*»— 14 13 
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I Ebon, J. O. Statistics regarding short-course students. American physical education 

review, 15:34&-49 (1910). 

A brief article which shows that in a study of 8,000 college students the short course men (men who are 
taking spedal ooorses in agriculture) surpass in all measurements, except height, the men of the present 



Enebuske, G. J. Some measurable results of Swedish pedagogical gymnastics. In 
American association for the advancement of physical education, 1892. v. 7. 

p. 207-55. 

A report of observations made by M. Aura Wood on 26 students of the Boston Normal school of gym« 
nasties. Eight tables are included and a plea is made for casuistic study in place of isolated statistical 
measurements. 

Engeleperger, A., and Ziegler, 0. Beitrage zur kenntnis der physischen natur des 
sechsjahrigen in die schule eintretenden kindes. Anthropometrisches teil. Epd. 
1: 173-235(1905). 

Erismann , F. Schulhygiene auf der jubilaumsausstellung der gesellschaf t f tb* bef orde- 

rung der arbeitsamkeit in Moskau. Zsch. ftir schulgesundheitspflege, 1:367-73; 

393-419 (1888). 

The latter part of this rex>ort gives comparative tables with discussions on the height and weight of 
about 3,000 boys and 1,500 girls in the schools of the city of Moscow, and 4,300 boys and 700 girls in the 
nearby village schools. 

TJntersuchungen tiber die kSrperliche entwicklung der arbeiterbevSlkerung 

in Zentralrussland. Tubingen, 1889. 

Reprinted from Archiv fiir soziale gesetzgebung und statistik. 

The latter i>art of this report deals primarily with hygiene and gives the results of the measurements 
of 24,288 boys and 16,032 girls ranging from 7 to 18 years, taken from city schools, village schools, and 
factories. 

Untersuchungen iiber die kdrperliche entwicklimg der fabrikarbeiter in Zen- 



tralrussland (1888). 
Manuscript. 
Ernst, L. H., aru/ Meumann, E. Das schulkind in seiner k5rperlichen imd geistigen 

entwicklung. Leipzig, Otto Nemnich, 1906. p. 143. 

This book contains a fairly complete summary of the previous investigations upon physical growth 
and development, and a series of charts which gives the growth curves as found by the different inves- 
tigators. The author's own work consists in an extensive study of something over 300 Munich children, 
with regard not only to height and weight but also lung capacity, span, and various girths. These 
figures are presented in detailed tables and the author's conclusions are compared with those of pre- 
vious investigators. 
Farr, W. Table showing the relative stature of boys at the age 11 to 12, under dif- 
ferent conditions of life. In British association for the advancement of science, 

1880. V. 1. p. 128-59. 

A report of the committee of the Association, appointed originally in 1876, for the purpose of continu- 
ing the collection of observations on the systematic examination of heights, weights, etc., of the human 
frame in the British Empire, and the publication of photographs of the typical races of the Empire. 
In 1879, 46 different classes of subjects were included, giving a sum total of 11,745 individuals, while in 
the 1880 study one class of subjects was included, or 11,956 individuals. There are several excellent 
distribution tables giving the mean measurements for boys and men between 10 and 50 years, there 
being in all three charts (plates) and 27 tables. This is a valuable and suggestive report. 

Fergus, W., and Rod well, G. F. On a series of measurements for statistical purposes, 
recently made at Marlborough college. Journal of Anthropological institute of 
Great Britain and Ireland, London, 5:126-30 (1874). 
A short study of the college student. 

Fleischmann, L. Uber emahrung und k6ri)erwagimgen der neugeborenen imd 

eauglinge. Wien, 1877. 48p. 
Reprint from Wien-klinik. 
A very good study of infancy. 

Forbes, II. O. On the Kubers of Sumatra. Journal of the Anthropological insti* 

tute, 14:121-128 (1884-85). 

A careful study of 12 Kubers from the central part of Sumatra, including detailed measurements. 
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GreiflBler, A., cmd UUitzsch, R. Die gpSeBenverh&ltniaBe der Bchulkinder in echulin* 

spektionsbezirk Freiburg. Zech. dee kdniglichen sftchsischen statistischen buremus^ 

34:28-40(1888). 

lliis inirostlgation was besun in 1866 for the purpose of ftttiiig sdiool desks, and is a comparatiTe 
study of the boys and girls of the Freiburg burger sdiolen and of those of the peasant classes in nearby 
comnumities. 21,173 childroi were in the sdioob, ranging from 6^ to 14} years of age. A tfitical study 
of the arithmetical average is included. 

Gihon, A. L. A study of adolescent growth based on the ph>'sical examination of 
6,129 naval cadets and candidates for appointments as cadets and 2,058 na\'al ap- 
jH^ntices. Report of the Surgeon-general, XJ. S. Navy. Washington, 1880. p. 
15--44. 

Gilbert, J. A. Researches on school children and college students. University of 

Iowa studies in psychology, 1897. v. 1. p. 1-39. 

Supplementary to the previous investigatloa with extra data, eqwcially on dullness and pincoeity. 
The curves for hei^t, weight and lung c^>acity and tor dullness and precocity are included. Tests oa 
various mental traits are included. 

Researches on the mental and physical development of school children. 

Studies fcrom Yale psychological laboratory, v. 2. p. 40-100. 

The curves charted consist of those of the growth of boys and girls; of each sex sq>arately; the mean 
▼ariatkxi for both sexes, then each sex separately. 

Girond, Gabriel. Observations sur le development de Tenfeknt. Petit guide anthro- 

pom4trie familiale et scolaire. Paris, Schleicher fr^res, 1902. 53 p. and tables. 
A small guide for the physical obsurations of (diildren, with a few statistics on growth in weii^t. 
Gk>ddard, H. H. The height and weight of feeble-minded children in American insti* 

tutions. Journal of mental and nervous diseases, 39 : 217-235 (1912). 

The most comprehensive study, so far published, on the growth, height and weight of feeble-minded 
children. Four tables and seven charts are included and the data are derived from twenty institutions. 
Some of the conclusions are that all defectives are heavier at birth than normals; sex diflerenoes ara 
less marked as we go down the grades; with the morons there is an arrest of growth earlier than with 
normals; there is close correlation between physical growth and mental activity. 

Grould, B.^A. Investigations in the military and anthropological statistics of Amer- 
ican soldiers. U. S. Sanitary commission, N. Y., 1869. v. 2. 655 p. 

Gratsianoff, . Materials for the investigation of physical development in 

childhood and youth in relation to heredity and to progress in school work. From 
observations made in Arzamas, province of Novgorod. Inaugural dissertation. 

St. Petersburg, 1889. 

An important study not accessible to the author. 
Graupner, . Wachstumgesetze der kdrperl&nge nach untersuchung von 57,000 

Dresdner schulkinder. Bericht des ersten Intemationalen kongresses ftlr schul- 

hygiene, 1904. p. 421-25. 
Gray, F. J. Diurnal variations in weight. American physical education review, 

15:6-14 (1910). 

A thesis presented for bachelor's d^ree in physical education at the International Y. M. C. A. training 
school, in June, 1908. Aft«r making comparisons with the work of M. A. Burke, H. Carrell, H. Cook, 
B.B. Forte, C. H. Goodwin, A. Gould, and others, the writer finds that all men gain "during the season.'^ 
Seasoned athletes gained less during a season of training than green athletes. 

Greenleaf, . New table of physical proportions. Baltimore underwriter, 

43:303(1890). 

A study of the relative proportions of the body. 
Greenwood, J. M. Heights and weights of children. In Kansas City. Board of edu- 
cation. Report, 1890-91. 

See also American public health association. Reiwrt, 1892. v. 17. p. 199-204. 

The chief value of this study consists in the number of measurements included. 

Gregor, W. Galloway folk in Wightshire and Kirkendbrightshire. In British associa- 
tion for the advancement of science, 1897. v. 67. p. 500-3. 

A comparative study of the heights of 82 men and 34 women, the height for the men averaging 68.2ft 
inches, for the women 63 inches. 
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ffawtiTigB, W. W. Anthropometric studies in Nebraska. American physical educa- 
tion review, 5:53-66 (1900). 

Also in National education association of the United States. Journal of proceedings and addresses, 
1809. P.107&-84. 

In this investigation 15 measurements were made on 2,500 publio4chool children of Nebraska. Con- 
clusions are given as to comparative weights of boys and girls, physical well being and mental effl- 
oiency, height and nationality. Tables are given showing average height and weight, for boys and girls, 
for different ages and different grades. 

Brief r^um6 of Quetelet's treatise on man. American physical education 

review, 3:258-69; 309-18; 366-76 (1898). 

A good summary of this book, which is anthropological rather than anthropometrical in its content. 
Health and growth of school children. In National education association of 



the United States. Journal of proceedings and addresses, 1903. p. 76^75. 

A summary which first takes up the methods of ascertaining the normal periodic increase of growth, 
and secondly, the practical methods of comparing the individual child with this known standard. 

A manual for physical measurements. New York, Macmillan co., 1902. 



112 p. 

The best summary from an anthropometrical standpoint so far published. A large amount of com- 
imrative material has been included and many practical suggestions given. A good bibliography is 
appended. 

Hergel, G. Was ist auf dem gebiete der kfirperlichen ausbildung unserer mittel- 

Bchuljugend erreichbard Zsch. fUr schulgesundheitspflege, 10:333-34 (1897). 

A brief discussion leading to other papers on physical training. 
Hertel, A. Neuere untersuchungen tiber den allegemeinen gesundheitszustand der 
Bchtiler und schiilerinnen. Zsch. fiir schulgesundheitspflege, 1:167-83; 201-15 
(1888). 

A comparison is made between age, height, and diseases of children between the ages of 6 and 17 as 
shown by Hertel's report, a report of the Danish conunission and a report of the Swedish commission. 
The emphasis in the article is placed on the relation of disease to physiological growth. 

Overpressure in high schools of Denmark. Tr. by Godfrey Sorenson. New 

York, Macmillan co., 1885. 

This is an E nglish translation of HertePs book which discusses the question of growth and provalence 
of chronic diseases among children of different ages. 

The report of the Danish commission. (1882.) 



This report takes up age, length of work, time at home and school, height, weight, and the conmion 
diseases, and a comparison is made between the pupils in the higher and the volkschulen. 17,505 boys 
and 11,646 girls were included, both in Copenhagen and in the country. 

Hess, W. Bestimmung des gewichtes und messungen der kdrperlSnge bei einem kinde 
im ersten und zweiten lebensjahre. Archiv ftir gynaekologie, Berlin, 17:150-52 
(1881). 

Hitchcock, E. (a) Anthropometrical data based upon nearly 3,000 measurements 

taken from students. Amherst, 1888. 

Included in program of exhibition of physical exercises (a, b, c, d, e). 
(b) Average and mean anthropometric data of Ajnherst college students. 

Amherst, 1888. 

A series of elaborate tables. 

(c) The gain in physical strength of college students. Amherst, 1892. Two 



tables. 

(d) Physical growth of Amherst students. Gain between freshman and senior 



years. Amherst, 1892. 

(e) The distribution of physical measurements shown in the different years of 



college life. Amherst, 1892. 

Anthropometric statistics of the students of Amherst college. In American 



statistical association. (Quarterly publications) Boston, 1893. v. 3. p. 588-99. 
A summary of the statistical work of the department of physical education. 
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Hitchcock, £. Comparative study of measurements of male and female students at 
Amherst, Mt. Holyoke and Wellesley colleges. In American association for the 
advancement of physical education, 1891. v. 6. p. 37-42. 

A discussion of Dr. Bowditch's paper on percentile grades, accompanied by three tables. The first 
table gives the average measurements of 2,000 students; the second, the means rather than the averages 
for 2,086 students; and the third, the average measurements of 326 college men between 21 and 22 years 
of age. 

The need of anthropometry. In American association for the advancement of 

physical education, 1887. v. 3. p. 3-8. 

A discussion of the histtxry of anthropometry, together with suggestions on how to take measurements 
aocuratdy. 

Physical measurements, fallacies and errors. In American association for the 



advancement of physical education, 1887. v. 3. p. 35-42. 

Dr. Hitchcock reaches the conclusion in this discussion that "human measures increase with height, 
always understanding that the law will not include some of the tests of strength." A criticism of the 
Hemenway charts is also included. 

The result of anthropometry as derived from the measurements of the students 



in Amherst college. Amherst, Mass., Carpenter & Morehouse, 1892. 7 p. 
Contains several reports. 

A synoptic exhibit of 15,000 physical examinations. In American association 



for the advancement of physical education, 1890. v. 5. 

Seeley, H. H . , and Phillips. The anthropometrical manual of Amherst college. 



Amherst, Mass., Carpenter & Morehouse, 1900. 40 p. 
Holmes, B . Order of physical growth of the child. In Illinois society for child study. 

Transactions, 1897. v. 11. p. 201-15. 

This article deals primarily with the influences affecting growth and gives two of Porter's tables. 
■ ^A study of the growth of children, being a review of the work of Dr. Wm. T. 

Porter of St. Louis. New York medical journal, 60:417-23 (1894). 
A critical discussion of Dr. Porter's work. 
Hrdli6ka, A. Anthropological investigations on 1,000 white and colored children of 
both sexes. In New York juvenile asylum. 47th annual report. New York, 

HoUenbeck Crawford co., st-ate printers, 1899. v. 47. p. 1-86. 

The author finds these children slightly inferior to healthy children from good homes but attributes 
it to n^ect and improper nutrition. The report contains the results of much painstaking anthropo> 
metrical research and a discussion on the stigmata of degeneration. 

Hudson, G. H. A plea for a more general recognition of phenomena of child growth 
in education. Education, 14:466-77. 

A general discussion in growth without empirical data or measurements, emphasising the recaplta 
lation theory. 

Hurd, K. C. On anthropometry. Times and register, N. Y. and Phila., 7:506-11 

(1890). 

This article takes up the questicm of the method and value of anthropometry and gives the data used 
in Oalton's Anthropometric laboratory. The author begins by making a plea for compulsory anthro- 
pometry in our schools. 

Some of the Francis Galton tests concerning the origin of the human faculty. 

In American association for the advancement of physical education, 1891. v. 6, 

p. 80-96. 

An application of Oalton's measurements to Brjrn Mawr schools and Bryn Mawr college, induding 
some anthropometric measurements. 
Hutchinson, John. Contributions to vital statistics obtained by means of pneumatic 
apparatus for valuing the respiratory powers in relation to health. Quarterly 
journal of the statistical society, London, 7:193-212 (1844). 
Included on account of the statistics and for the historical value. 
On the capacity of the lungs and on the respiratory functions, etc. Medical 

chirurgical transactions, London, 29:137-252 (1846). 
A very good pioneer study in lung capacity. 
Jackson, W. A., jr. Graphic methods in anthropometry. Physical education, 

2:89-94 (1893). 

Diagrammatic charts on physical growth and proportions of different parts of the body. 
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Jackson, W. A., jr. Tables of the anthropometric measurements of the Williston. 

seminary students. The Willistonian, Easthampcon, Mass. (1892). p. 140. 
Kamitsky, A. C. Zur physiologie des wachstumerund der entwicklung des kindlichen 

organismus. Jahrbuch fiir kinderheilkunde, 68:462-74 (1908). 
Karstadt, F. Tiber das wachstum der knaben vom 6. bis 16. lebensjahre. Zsch. ftir 

schulgesundheitspflege, 1:69-74 (1888). 

The growth of boys in height famishes the object of this stady. It is based on 4,274 semiannual 

measurements over the yeare from 6 to 16 (not consecutive measurements on the same individual). 

Mftyimnm uid minimum heights and increments are given. The measurements were taken in the- 

H5hren burgerschule I in Breelau. 

Kellogg, J. H. Outline studies of the human figure, comprising 118 figures which, 
embody the results of several thousand observations, embracing studies of a. 
number of different civilized and uncivilized races. Chicago, Battle Creek, Mich, 
[etc.], Mod. med. pub. co., 1893. 

The value of strength tests in the prescription of exercise, and a comparative- 
study of the strength of individual groups of muscles, and of homologous muscles of 
men and women. In American association for the advancement of physical edu- 
cation, 1896. p. 49-75. 

The value of strength tests in the prescription of exercise, and a comparable study of the strength of 
individual groups of muscles and of homologous muscles, in men and women, are given in this report* 
Many physical measurements of different parts of the body are included. 

Key, Axel. Laroverkskomit^ns betankande, III. Bilage E. Kongl. boktrycheriet.^ 

Stockhohn, 1885. 2 v. 

Edited in German by Bflrgerstein. Schulhygienische untersuchungen, Hamburg, 1889. 

A report of the Swedish commission of which Key was apiwinted chairman in 1882. About 15,000 
boys and 3,000 girls were examined. Most of the book is concerned with hygienic investigations and an. 
important contribution is made bearing on the relation of disease to nodes of growth. The study of th» 
height and weight extends from the age of 6 to 20 years. 

Die pubertatsentwicklung und das verhldtnis derselben zu den krankheit-^ 

seischeinungen der schuljugend. 

Beprinted from the proceedings of the 10th XntematloDal congress of medicine, 1890. v. 1. p. 66-130. 
Schulhygienische untersuchungen. Leipzig und Hamburg, L. Btlrgerstein, 



1889. 346 p. 

Key found in Sweden that liability to sickness decreases with increasing rate of growth, and increases 
with decreasing rate of growth; therefore one may be taken as the measure of the other. 

King, I. Measurements of the physical development of two children. Journal of 
educational psychology, 1:279-86 (1910). 

An imi>ortant individual study of the author's two boys, one between the ages of birth and 6 years^ 
and the other for the first three years. Fourteen measurements besides height and weight are included. 

Kirchhoff, A. Zur statistik der k5rpergrosse in dem Saalkreise zu Halle und dem 

Mansf elder Seekreise. Archiv. fiir anthrop., Braunschweig, 21:133-43 (1892-93). 

In this investigation, which was carried on in 1882, Dr. Kirchhofl makes some very interesting com* 
parisons. 2,637 measurements were made in the Saalkreise and 2^812 on the Seekreise. 

In a distribution chart arranged on Eisenben the proportion was 1,520 millimetera to 1,880 milli> 
meters as compared with 1^520 to 1,765 on Kdenhem. 

Elirkpatrick, E. A. Physical growth and development. (Fundamentals of child 

study.) New York and London, Macmillan co., 1907. p. 15-30. 
A brief but suggestive discussion on the general problem of growth. 
Koemowski, W. Tiber gewicht und wuchs der kinder der armen in Warschau* 

JTalirbuch fiir kinderheilkunde, 39:70-76 (1895). 

Kottelman, L. Die korperverhaltnisse der gelehrtenschuler • des Johannaeus in 

Hamburg. Zsch. des koniglichen preussichen statistischen bureaus, Berlin (1879). 
An imx>ortant investigation based on measurements in height, weight, and lung cai>aoity of 115 boya 
from 10 to 15 years of age. 

Landsberger, . Das wachstimi der knaben vom 6. bis zum 13. lebensjahre. 

Zsch. fiir schulgesimdheitspfl^e, 1:65-69 (1888). 

See Karstadt. 

An important investigation based on consecutive measurements of 37 children between the ages 
of 6 and 13. Many other measurements are included and a comparison is made with the work oi 
Bowditch and other investigators. 
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Landfibeiger, . Das wachstum im alter der scliulpflicht. Archiv fttr anthrop., 

Braunschweig, 17 : 229-64 (1888) . 

A report of the growth of 104 children through a period of five years. 
Lane, W. A. Some of the laws which influance the growth of children. In Inter- 
national congress of hygiene. Proceedings. London, 1892. p. 103-9. 
A general discussion. 

Lange, E. Die gesetzmassigheit im langen wachstum des menschen. Jahrb. der 

kinderheilkunde, 57:261-324 (1903). 
Lee, A., and P. K. Data for the problem of evolution of man. In Royal society. 

Phil, transactions. London, 1901. v. 196. p. 225-64. Series A. 
A good treatment of the general problem of physical development. 
Lee, C. A. A table showing the physical characteristics of the United States Senate. 

Buffalo medical and surgical journal, 6:390-96 (1866-67). 

Leshaft, . Materials for the study of the years of school life. Health (1879-80). 

p. 127-31. 

Russian, cited by Sack. 

Liharzik, F. Der bau und das wachstum der menschen. Sitzungsberichte d. 

kdniglichen akademie in Wien. Mathematisch-naturwissenschaftliche klasse, ab- 

theilung, 2:44(1861). 
Das gesetz des menschlichen wachstums. Wien, Carl Gerolds sohn, 1858. 188, 

cxvi. 

A good pioneer study of measurements of the head and chest. 
Lincoln, D. F. Anthropometry individualized. In American association for the 
advancement of physical education, 1896. p. 4-11. 

A practical paper with some very good observations on sexual maturity. 
Macdonald, Arthur. Experimental study of children. In U. S. Bureau of education. 
Report of the Commissioner for the year 1897-98. v. 1. p. 989-1204. y. 2. p. 

1281-1390. 

An extensive study of numerous physical and mwtal measurements of white and colored children 
in Washington. A number of comparisons of head measurements are made, and it is concluded that 
white girls have a greater standing height and sitting height than colored girls, but colored children 
have a greater weight than white children. Children of the laboring class are superior in height, sitting 
height, and weight to those of the nonlaboring class, which confirms the results of Roberts, Bowditch, 
and Baxter. Qirls are superior to boys in their studies. Childroi with abnormalities are inferior in 
height, weight, and the other measurements included. 

Many charts, tables, and illustrations are given, and a bibliography is appended. 

Neuere amerikanische arbeiten auf dem gebiete der kinderforschimg. Zsch. 

f iir padagogische psychologic, 2 : 112-21 (1900) . 

t]l>er korpermessimgen an kinder. Deutsche zsch. ftir auslandisches unter- 



richtswesen, 4:253-66 (1899). 
A translation of the previous article. 
Malling-Hansen, P. R. Einige resultate der taglichen wSgungen von 130 zdglingen 
des kdniglichen taubstummeninstituts in Kopenhagen. In Gongr^ p^riodique 

international des sciences m^dicales, Kopenhagen. v. 3. p. 103-19. 

This is an address covering the subject of seasonal variations, and a consideration of the effect of 
change of diet on growth in weight at different times of the year. 

Perioden im gewicht der kinder und in der sonnenwarme beobachtungen. 

Kopenhagen, 1886. Fr. 3. p. 268. 

Uber periodicitat im gewicht der kinder an tSglichen wagimgen. Kopen- 



hagen, 1883. V. 1. p. 35. 

An extensive and careful treatment of the seasonal period of growth. 

Uber periodizitat im gewicht der kinder. Kopenhagen, 1883. 35 p. 



Deals primarily with the seasonal and daily variations in growth due to climatic conditions. 
Meek, K. Volummessungen des menschlichen kdrpers imd seiner einzelnen theile 
in den verschiedenen alterstufen. Zsch. fUr biologie, Munchen imd Leipzig, 
31:125-47(1894). 
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iHereehoffsky, K. On the results and methods of the investigation of the physical 

development of children. 

Brochure. Russian, cited by Sack. Not accessible to the writer. 

[tfeuman, E. Vorlesung zur einftthrung in die experimentelle p9,dagogik. Leipzig, 

Engelmann, 1911. 725 p. 

The third chapter of this book contains a very valuable chapter on growth; A bibliography is 
appended. 

{Michailoff, . Materials for the estimatibn of physical development and dis- 
ease in the village school of Jtussik in the province of Moscow. Moscow, 1887. 
Russian, cited by Sack. Not accessible to the writer. 

Misawa, Tadasu. A few statistical facts from Japan. Pedagogical seminary, 16:104- 

12 (1909). 

In 1901 the Department of education of Japan measured the heights and weights for 860,014 childreQ 
and Dr. Misawa reports the results of this study in the above article. 

Miwa, Norhiva. A study upon weight from 3 to 80 years of age. Tokio I — Grauk — 

Z.wai — ^Zatumshi (1893) v. 7. no. 9. 

These measurements begin in the kindergarten and extend through the schools and to adults from 
other sources. A study of the effect of the weights in different classes of society is included, to- 
gether with the problem of maturity. 

Moon, S. B. The growth of boys. In American association for the advancement of 
physical education, 1896. p. 19-23. 

A brief article giving the measurements in a percentile table for 150 boys who are measured annually 
from 11 to 15 years of age. 

Measurements of the boys of the McDonogh school for 1881-91. McDonogh 

school, Md., 1892. 46 p. 

The question of growth at puberty. American physical education review, 



4:294-98(1899). 

Data are given with a view of testing Bowditch's law specifically in regard to retardation before 
pubescent acceleration. The law is not satisfactorily confirmed. It is concluded that ''pubertal 
attainment has but little, if any, effect upon the rate of growth, at least in many cases.'' 

Morey-Errant, D. Unity of the periods of growth in a man. In Illinois society for 

child study. Transactions, 1898. v. 4. p. 84-91. 
A general discussion bearing primarily on puberty. 
Morse, W. H. The baby's growth. Virginia medical monthly, 13:392-95 (188&-87). 

A brief study of the weight of infancy, showing the comparative stages of physical development. 
MuUer, G. Alphonse Bertillon's method for the identification of criminals. Anthro- 
pometric identifications. Instructions for taking measiurements and descriptions. 

Joliet, 111., 1887. v. 8. p. 84. 
A ractical guide for criminologists. 
Nagorsky, . The influence of schools on the physical development of children. 

St. Petersburg, 1881. 

Russian, cited by Sack. Not accessible to the writer. 

Oppenheim, N. Development of the child. New York, Macmillan co., 1898. p. 

1-92. 

A good general treatment of growth, without statistics or original measurements. 
Pagliani, L. Sopra alcuni fattori dello sviluppo umano-richerche anthropometriche. 

In Atti dell r. Accad. di scienze di Torino, 1875-76. v. 11. p. 694-760. 

Also in Arch, di anthrop. ed etnol. italiana, 6 : 129-83 (1876). 

These children wore examined and measured in Turin and the accomi)anying tables give the effect 
of growth under favored and under less favored conditions, together with the effect of exerdse on the 
development of the lung capacity of boys. 

Lo sviluppo umano per etk, sesso, condizione sociale ed etnica studiato nel 

peso, statura, circonferenza toracica, capacita vitale e forza muscolare. Giomale 
della Society italiana d'igiene, Milano, 1: no. 4, 357-76; no. 5, 453; no. 6, 58&-608 
(1879). 

Paillot de Montabert, M. P. Traits complet de la peinture. Paris, J. F. Delion, 
1828-29. 662 p. 
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Pearson, K. Growth of St. Louis children. Nature, 51:145-46 (1894). 

In this investigation Dr. Pearson summarizes Galton's percentile methods and says that it is now 
acting as a distinct hindrance to statistical theory in an unexpected way, since it does not require th» 
investigator to publish his raw materiaL A criticism is given of Dr. Porter's work on this basis, sinofr 
the material is only given in the form of percentiles or in diagrams of the " Orgive" curve correspond- 
ing to the integral of the frequency curve. 

Peckham, C. W. The growth of children. In Wisconsin. Board of health. Keport, 

1881. V. 6. p. 28-73. 

About 10,000 children in the various schools of Milwaukee were measured and examined in 1881, 
ranging in age trom 4 to 18 years. Eleven plates and 13 tables giving the rates of growth by nationality 
are included. 
Various observations on growth. In Wisconsin. Board of health. Report,. 

1882. V. 7. p. 185-88. 

This investigation showed there were certain important differences in the rates of growth of Boston 
children and Milwaukee children. 
Porter, W. T. Anthropometrical measurements in schools. Educational review,. 

11:126-33 (1896). 

A ikractical discussion of the study of physical growth from the educational standpoint. 
The growth of St. Louis children. In American statistical association. 

(Quarterly publications), 1894. v. 4. n. s., p. 28-34. 

Also in Academy of science of St. Louis, 1894. v. 6. p. 263-380. 

This is one of the most significant investigations so far made, including measurements in height,, 
wdght, and span of Itrms, strength, girth, measurements of face and head, based on 34,354 chUdxen. 
A careful discussion of statistical measurements is included. There are 51 tables given in percentile 
grades and 46 plates. A bibliography is appended. 

On the application to individual school children of the mean values derived 



from anthropological measurements by the generalizing method. In American 
statistical association. Boston, 1892-3. v. 3. n. s., p. 576-87. 

A discussion of the significance of deviations above or below normal height and the requirements of 
a proposed S3rstem of physical measurements. 

The physical basis of precocity and dullness. In Academy of science of St. 



Louis. Transactions, 1893. v. 6. p. 161-81. 

In this investigation, which is based on the previous one. Dr. Porter gives 15 tables and 2 charts, tradng^ 
the development by age of dull, mediocre and precocious boys and girls and maintains thafPreoocioas- 
ohildzen are heavier and dull.children are lighter than mean children of the same age." 

The relation between the growth of children and their deviation from the 



physical type of their sex and age. In Academy of science of St. Louis. Transac* 

tions, 1893. V. 6. p. 263-80. 

In this investigation Dr. Porter compares the growth of the school children in the Freiburg with 
those in St. Louis and concludes: ''The psychological difference between the individual children in an 
anthropometric series and the physical type of the series is directly related to the quickness of growth.'^ 
Remarks on the use of anthropometrical instruments in schools. In American 



association for the advancement of physical education, 1896. p. 158-64. 

In this article Dr. Porter bases his discussion on the fact that ''the average or other central value of 
the group of properly related measurements gives an idea of the character of the group/' Emphasis 
Is laid on types, and we are told that percentile grades can not be used as yet for prediction of future 
size. 

It is recommended that the annual record of the height and weight of every pupil be kept, and that 
all pupils, whose height and weight ratio is above the 75 or below the 25 percentile grade of their age, 
be placed under si)ecial supervision in order that they may not be overtaxed by the work required d 
normal pupils. 

Untersuchimgen der schulMnder in bezug auf die physischen grundlagen 



ihrer geistigen entwicklung. Verhandlungen der Berliner anthropologischen 

gesellschaft (1893). p. 337-54. 
A translation of the former article. 
Quetelet, M. A. De la statistique consid^r^e sous le rapport du physique, du moral et 
de Fintelligence de Thomme. In Commission centrale de statistique. Bulletin. 

Bruxelles, 1860. v. 8. p. 433-67. 

An anthroix>logical discussion dealing principally with marriage and only indirectly bearing <m 
physical growth. 
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Quetelet, M. A. Des proportions aux corps humain. Acad^mie royale des sciences, dee 
lettres, etdes beaux-arts de Belgique. Bulletin. Bruxelles, 1848. v. 15. p. 16-27. 

A discussion of the Egyptians, Romans, and Indians. 

Recherches sur le poids de Thomme aux diff^rents ages. In Acad^mie royale 

des sciences, des lettres et des beaux-arts de Belgique. Bulletin. Bruxelles, 1832- 
34. V. 1. p. 20-24. 

Sur rhomme et le development de ses facult^s, ou essai de physique sociale. 



Paris, Bachelier, 1836. 

Pioneer work in the field of anthropometry, which studies records from the standpoint of an artist 
as well as of a scientist. 

Sur les Indiens Ojib-be-was et lea proportions de leur corps. Acad^mie 

royale des sciences, des lettres, et des beaux-arts de Belgique. Bulletin. Bruxelles, 
1846. V. 13. p. 70-76. 

A brief scientific study of three Indians. 

Sur les proportions de la race noire. In Inter, cong. f. sch. hyg., 1854. 



V. 21. p. 96. 

Sur les proportions de hommes, qui se font remarquer par un exc^s ou un 



d6faut de taille. In Acad^mie royale des sciences, des lettres, et des beaux-arts de 
Belgique. Bulletin. Bruxelles, 1847. v. 14. p. 138-42. 

A short summary with references to OJib-be-was Indians. 
Quirsfeld, E. Untersuchungsergebnisse physischer und geistiger entwicklung bei 
1014 kindem vom 1. bis. 8. schuljahre. Prager med. wochnschr., 32:653-56 (1907). 

Translationin International congressonschoolhygiene. 2d. London, 1907. Proceedings, p. 214-16. 

A study of the physical and mental development in early childhood. 

Vortrage: Zur physischen und geistlichen entwicklung des kindes wahrend 

der ersten schuljahre. In Inter, cong. f . sch. hyg., 1904. v. 3. p. 128-34. 

A careful study of physical conditions of children during the first years of school, followed by a discus- 
sion by F. A. Schmidt, £. Bayr, and Frau Dr. Krukenberg. 

Kanke, O. Beitrage zur frage des kindlichen wachstums. Archiv. ftir anthrop., 
3:161-80(1905). 

See also Der Mensch, 2:156-57. 

A very careful study of about 2,500 chfldreh, with many measurements and tables. 

Der M6nsch. Leipzig, Verl. d. bibl. Instit, 1894-1900. 2v. 

Chapters 2 and 3 of vol. 2 contain excellent material on growth and many tables from Europe and 
America. An excellent treatise. 

Renter, F. Beitrage zur anthropologieHinterpomniems. Kindermessungen. Archiv. 
far anthrop., 28:288-388 (1903). 

A careful experimental study based on 373 children, with many measurements, graphs, and indices. 

Kichards, A., and Little, B. B. A proposed standard chart to show the proportions of 
American females. In American association for the advancement of physical 
education, 1896. p. 30-34. 

A detailed chart is given showing relative measurements. 

Hietz, E. Das wachstum der Berliner schidkinder wahrend der schuljahre. Archiv. 
far anthrop., 1 :30-42 (1903). neue folge. 

This investigation is based on a study of 5,134 Berlin boys and girls between the ages of 6 and 19, 
and includes the comparison between children from different types of schools. Twelve tables are 
included and one chart, with corresponding curves for the gymnasien and hdhere schulen and the 
gemeindeschulen. A comparison is also made between the children of the better classes and the 
poorer classes at Hamburg, Berlin, Halle, Gohlis, Saalfield, Stockholm, Denmark, England, Boston, 
Turin, Warsaw, and Freiberg as outlined by Burke, but less complete, the numbers of individuals not 
being included. 

K6rperentwicklimg und geistige begabuiig. Zeitschrift fur schulgesundheits- 

pflege, 19:65-98 (1906). 

Bobertfl, C. Manual of anthropometry. London, L. Churchill, 1878. 118 p. 

This is an imi)ortant manual containing much anthropometric material and an extensive bibliograr 
phy . The height, weight, and annual increments of 7,709 boys and men of favored class between 10 and 
30 are included. There are also many other tables, one including height, weight, and chest girth of new- 
bom infants; another of the average height, weight, and chest girth of the artisan class between tilie 
ages of 4 and 50. A careful comparison Is made with Dr. Bowditch's work in Boston. 
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Roberts, C. Memorandum on the medical inspection and physical education in sec- 
ondary schools. In Royal commission on secondary schools of England. Report. 

V. 5. p. 35^74. 

This report deals primarily with the relatloii of weight and height to hygienic conditions, and th» 
death rate at yarious ages. 

The physical requirements of factory children. In Journal of the statistical 

society. London, 1876. v. 39. p. 681-733. 

An excellent study including height, weight, and chest girths. Comparisons are made with Quetelet's 

data. 
Rubner, Das wachstumproblem und die lebensdauer des menschen und einiger 

s£lugethiere vom energischen standpunkte betrachtet. Berlin, 1908. 16 p. 
Ruschenberger, W. S . W. Contributions to the statistics of human growth. American 

journal of medical science, Phila., n. s. 54:67-70 (1867). 
Russow, A. Vergleichende beobachtungen iiber den einfluss der emahrung mit der 

brust und der kiinstichen emahrung auf das gewicht und den wuchs (lange) der 

kinder. Jahrb. fiir kinderheilkunde, Leipzig, 16:86-132 (1880-81). 
Sack, N. Brustdurchmesser und das k6rpergewicht der knaben in den hoheren 

Bchulen Moskau's. Aus dem Russischen tibersetzt von Prof. Dr. Erismann (1892). 

tJber die korperliche entwicklung der knaben in den mittelschulen Moskau's. 

Zsch. fur schulgesundheitspflege, 6:649-63 (1893). 

A very important study containing many references to the work of others, a bibliography, and com- 
parative tables. 

Sargent, D. A. The physical proportions of the typical man. Scribner's magazine, 

2:3-17(1887). 

A semiiMpular article giving methods of measuring and testing in the physical education of men, 
with three charts which show at a glance the relation of size, strength, symmetry, and development. 
These charts have had great influence in laboratories for physical measurements. 

The physique of scholars, athletes, and the average student. Popular science 

monthly, 73:248-56 (1908). 

A study of 15 groups of men from 18 to 26 years of age, all excepting one group being Harvard stu- 
dents—football players, crew men, strong men, scholarship men, etc. A table of the average height, 
weight, and strength of each group is given, the tallest and heaviest being imiversity crew and football 
men, the shortest, and lightest being '* stipend scholarship '* men. 

Report on the anthropometric measurements. A schedule of measurements 



with directions for making them. In American association for the advancement 

of physical education, 1886. v. 2. p. 6-15. 

A significant guide for the making and recording of measurements. 

Hitchcock, E., arw/ Anderson, W. G. Report of the committee on statistics 



appointed by the association in 1885. In American association for the advance- 
ment of physical education, 1888. 

A comprehensive sununary of what measurements should be taken and how it should be done, 
including detailed methods, tests, and a discussion of the conditions of the body. 

Schmidt, Emil. Die korpergrosse und das gewicht der schulkinder des kreises Saalfeld. 
Archiv. f. Anthrop., 21:385-434 (1892). 

A comparative study of the growth of boys and girls between the ages of 6 and 13 in dlflerent localities 
in Germany. 

Schmidt-Monnard, K. Gewichts- und langenzunahme bei kindem. Zsch. ftir 

schulgesundheitspflege, 9 : 317-23 (1896) . 

A reply to " t^ber den einfluss der jahreszeit und der schule auf das wachstum der kinder." 

Die chronische kranklichkeit in unseren mittleren und hoheren schulen. XII 

Int. med. cong. zu Moskau, 1897. Zsch. fiir schulgesundheitspflege, 11:593-620; 
12:666-85(1897). 

In an investigation made in Halle on 5,100 boys and 3,200 girls in the high and middle schools, the 
writer studied the chronic diseases, fatigue, etc., in respect to effects, and growth in height and weight 
in individual children through the fourteenth year. 

Uber den einfluss der jahreszeit imd der schule auf das wachstum der 



kinder. In Jahrb. fur kinderheilkunde, 1895, v. 40 (1895). 
Summary in Zsch. fiir schulgesundheitspflege, 7:626-628 (1894). 
A study of the growth of 190 children from Halle, with yearly measurements from 1 to 13 years. 
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Schultz, G. Bericht tiber die messungen an individuen von verschiedenen nationen. 

In Acad^mie imp^riale dee sciences de St. Petersburg. Bull. d. I. claase physico- 

math^matique. 1845. v. 4. p. 226-30. 

A comparative study of 63 Russians, Jews and Negroes. 

Some new anthropometrical data. Yale medical journal, v. 2 (1895-96). 

Schuster, E. First results from the Oxford anthropometric laboratory. Biometrika, 

8:40-51 (1896). 
Schwartz, E. Anthropology (Novara expedition). A system of anthropometrical 

investigations as a means for the differential diagnosis of the human races. Vienna, 

1862. 24 p. 
Seaver, J. W. Anthropometry and physical examination, for practical use in connec- 
tion with gymnasium work and physical education. Meriden, Conn., Curtis- Way 

CO., 1909. 191 p. 

This is an important contribution to the general subject of anthroi)ometry and contains 15 

chapters on various anthropometric subjects. Chapters 7, 8, and 9, in graphic anthropometry, the law 

of growth, and percentile methods of tabulation, are particularly good. A number of important charts 

and tables are included. 

Anthropometric tables arranged from the measures of 2,300 students. New 

Haven, 1889. 

Sergi, G. An anthropological cabinet for pedagogic purposes. Education, 7:42-49 
(1886). 

In his discussion on the formation of an anthropological cabinet Dr. Sergi gives a detailed biographical 
chart, including both physical and mental observations, together with remedial agencies and educa- 
tional measures. 

Shbankoff , . The influence of the common school on the physical development 

of pupils. Messenger for legal medicine, v. 3. (1889.) 
Russian cited by Sack. 
Shortt, John. Differences in weight and stature of Europeans and some natives of 

India. In Ethnological society. Transactions. London, 1863. v. 2 n. s. p. 213. 
Shuttleworth, G. E. The health and development of idiots compared with mentally 

sound children of the same age. In Association of medical officers of American 

institute for idiotic and feeble-minded persons. Proceedings, 1876-86. p. 315-22. 
Also published by J. B. Lippincott, Philadelphia, 1877. [ See also Tarbell, O. G.] 
A very good paper on the growth and mortality of metcdly deficient children, with valuable tables 
and height and weight curves. 
Silbermann, J. T. Proportions physique ou naturelles du corps humain exprim^es 
en mesures m^triques et rapport^es h. la taille de 1.60 m. In Acad^mie des sciences. 
Compt. rend. Paris, 1856. v. 42. p. 454-56, 495-97. v. 43. p. 115&-57. 
A study of 511 men from 156 nun. to 184. 
Simon, T. Recherches anthropom^triques sur 223 garcons anormaux ag^ de 8-23 

ans. Ann^e psychologique, 6:191-247 (1899). 

A very careful study of 223 boys, with measurements and a r&nim^ of the work dane by others, and 
including comparative tables. 

Smedley, F. W. Report of department of qhild-study and pedagogic investigation 

of the Chicago public schools. Chicago, 1900. v. 2, p. 10-48. 

This report is the continuation of the work ststrted by W. S. Christopher. It contains tables and 
charts of norms resulting from the measurement of height, weight, vital capacity, grip, and the use of the 
ergograph with Chicago public school children, and a discussion of th^ correlation between these remits 
and school standing. 

Soames, H. A. The scientific measurements of children. London, 1891. 15 p. 

Sograf, N.J. Anthropometrical researches in the Provinces of Jaroslav, Kostroma, 
and Vladimir. In 8th Congress of Russian naturalists and physicians. St. Peters- 
burg, 1890. 

Stanway, S. Results of investigations made into the comparative health and con- 
dition of factory and non-factory children in Manchester and Stockport. Report of 

Factory commission. London, 1833. 
Mr. Conwell, chairman. 
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iStemberg, G. Physique of accepted recruits and reenlisted men of United States 
army. In report of the Surgeon general, IT. S. A., to Secretary of war, Washington, 
1893. V. 20. p. 226-27. 

Stevenson, W. On the rate of growth in children. In 9th International medical 
congress. Transactions. Washington, 1887. v. 3. p. 446-52. 

On the relation of weight to height and the rate of growth in man. Lancet^ 

clinic, London, 2:560-64 (1888). 

In this scientific report Dr. Stevenson gives 4 tables and 2 charts, and maintains that had we the 
means of scientifically comparing the relation of weight to height and of drawing conclusicns therefrom, 
sach data would be as frequently supplied as is now the daily temperature. The first table cheeks 
up the height and weight in inches with yearly increments for boys and girls between the ages of 5 
and 18. The height and weight indices are also given, an4 a comparison between the height and weight 
coefficients of laboring and nonlaboring dasses. 

Stieda, L. tJber die anwendimg der wahrscheinlichkeitsrechnung in der anthro- 

pologischen statistik. Archiv. fur anthrop., Braimschweig, 14:167-182 (1882-83). 
An extensive, theoretical discussion of measurements, with graphs. 
Stockton-Hough, J. Statistics relating to seven hundred births (white) occurring in 

the Philadelphia hospital from 1865-72. Philadelphia medical times, 16:92-94 

(1885-^6). 
Stoneroad, R. Physical education of girls during childhood and pubescent period. 

In National education association of the United States. Journal of proceedings 

and addresses, 1910. p. 936-41. 

A series of suggestions of a preventative or remedial nature rather than an analysis of growth. 
Story, W. W. . The proportions of the human figure, according to a new canon for 
practical use, with a critical notice of the canon of Polycletus, and of the principal 
ancient and modem systems. London, 1866. 63 p. 

A detailed study of parts of the body, with many allusions to the work of classical artists. 
Stratz, 0. H. Der korper des kindes, f^ eltem, erzieher, arzte und kiinstler. 

Stuttgart, 1903. 250 p. 
Wachstum und proportionen des menschen vor und nach der geburt. Archiv. 

fur anthrop., 8 : 287-97 (1909). Neue folge. 

A good article discussing growth before and after birth and giving many drawings and graphs. 
Steet, G. C. Notes on the development and growth of boys between 13 and 20 

years of age. In St. Georgea hospital, London. Report, 1874-76. • 
This is an imi)ortant reference. 

Suligowski, F. Eolka sl6w o pomiarach antropometrycznych mlodziezy gimnazyum 

mezki^o w Radomin. Medyeyna, Warszawa, 15:512, 544, 558-59, 641 (1887). 

The anthropometric measurements of pupils in the gymnasium of Radom. 

This investigation deals primarily with statistics in height and weight, together with other measure- 
ments and personal characteristics of 1,783 males between the ages of 9 and 21. 

Swain, F. Anthropometric measurements. In American association for the advance- 
ment of physical education. Proceedings, 1887. v. 3, p. 43-50. 

A discussion of the materials required for physical measurements and how to use them. 
Tallant, A. W. A medical study of delinquent girls. In American academy of medi- 
cine. Bulletin, 1912. v. 13, p. 283-93. 

A study of the physical development of the delinquent girls at Sleighton farm, Pennsylvania. These 
girls are about normal in height and weight when compared with Bowditch's norms, but have many 
sense defects, while 20-25 per cent have venereal diseases. 

Tarbell, G. G. On the height, weight, and relative rate of growth of normal and 
feeble-minded children. In Association of medical officers of the American insti- 
tute for idiotic and feeble-minded persons. Proceedings, 1876-86. p. 188-89. 
A short pai)er with height and weight curves. 

In Assoc, med. Proceedings, 1888-89. 

A pione^ study on the growth of feeble-minded, the value of which is chiefly in its suggestive material, 
since few children 9ie included and no statistics are given, although curves of growth are included. 
Taylor, J. J. Anthropometric notes on the inhabitants of Checkheaton, Yorkshire. 
In British association for the advancement of science, 1897. v. 67, p. 507-10. 

A comparative study of 20 men varying lh)m 20 to 60 years of age and from 156.3 to 183.6 cm. in height, 
and 11 women from 20 to 25 years of age ranging lh>m 146.4 to 163.7 cm. in height. 
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Taylor, J. M. The influence of bodily exercise upon length of life. In American 
association for the advancement of physical education, 1897. v. 7, p. 61-74. 

Ck)ntaiiis a namber of individual measurements, together with a detailed sketch of the athletic life 
of William B. Curtis, and concludes that the harmful effects of violent athletic competitions are ]>opu- 
larly overrated. 

Thomson, A. S. Observations on the stature, bodily weight, magnitude of chest, and 
physical strength of the New Zealand race of men. In Journal of the Geographical 
society. London, 1853. v. 23, p. 87. 

Thomdike, E. L. An introduction to the theory of mental and social measurements. 

New York, Science press, 1904. p. 212. 

An excellent book on how to handle mental, social, and phjrsical measurements. Chapter 12 treats 
of the sources of error in measurements, and Chapter 13 gives conclusions and further references. 

Physical growth of children. In Notes on child study. New York, 1901. 

p. 21-30. (Columbia university. Contributions to philosophy, psychology, and 

education.) 

A very suggestive and valuable chapter, which serves to answer the question ''just at what rate do 
children grow and what are the sizes they reach year after 3rear7" Boas' averages and mean variations 
are included and distribution figures for different ages, also a series of yearly increments for growth in 
stature for boys and girls. 

Titchener, E. B. Anthropometry and experimental psychology. Philosophical 

review, 2:187-92(1893). 

A discussion of the relation between the anthrox>ometric laboratory and psychological laboratory. 
The main difference between the two laboratories is one of aim and practice on the part of those who are 
being trained. Training in the former depends less on practice and more on instruction than in the 
latter. 

Topinard, P. L'anthropologie. Paris, 1895. (Bibliotheque des sciences contem- 

poraines.) 

A general treatment on anthroi)o](^;y with exceptionally strong chapters on craniometry, and short 
chapters on physical characteristics and growth. 

Tyler, J. M. Growth in weight and height. In his Growth and education. Boston, 

Houghton, Mifflin & co., 1907. p. 263-270. 

One chapter from an excellent book on growth and an api)endix which gives a series of compounded 
tables for weight, height, and other measurements. A bibliography is appended. 

• The study of growth in children. In National education association of the 

United States. Journal of proceedings and addresses, 1908. p. 913-16. 
Also in Journal of education, Boston, 68:113-14 (1908). 
A good general discussion without measurements. 

Vahl, M. Mitteilungen liber das gewicht nichterwachsener madchen. In Cong. 

periodique int. sci. med. Copenhagen, 1884. p. 120-25. 

The girls in this school, ranging from 4 to 16 years, were weighed semiannually from 1874 to 1883, and 
the resulting increments and percents of gain show that there is a greater increase in growth in weight in 
summer than in winter. 

Vaney, V. Le d6veloppement physique des arri^res d'6cole. In Societe libre pour 
r^tude psychologique de I'enfant. Bulletin, 1909. v. 9. p. 26-29. 1907-8. v. 8. 
p. 108-14. 
Yiasemsky, N. W. Ismenenia organisma v periode sformirorania. St. Petersburg, 
1902. 

Modifications of organisms during the period of puberty fi*om the age of ten to twenty. 
This is an important study containing 278 tables and 43 diagrams. 

Vierordt, H. Anatomische, physiologische und physikalische daten und tabellen. 

3. neu bearbeitete auflage. Jena, Fischer, 1906. 622 p. 

Vierordt, Karl von. Physiologic des kindesalters. Tiibingen, Laupp, 1881. 496 p. 
Part I of this book, p. 219 to 291, contains a very good stunmary of physical growth in height and 
weight, together with a bibliography, which, like many ethers, contains no page references and only 
occasionally the volume. 

Villerm^, L. Note sur la taille moyenne des habitants de Paris et sur les proportions 

des difformit^ et infirmit^s qui les rendent impropres aux services militaires. 

Annales des sciences naturelles, Paris, 11:140 (1829). 
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Wissler, 0. Growth of boys; correlations for the annual increments. (1903.) Amer- 

lean anthropologist, n. s. 5:81-88. 

This is a very important contribution to the study of growth based on the correlation of Incremaits of 
growth in height and weight for 72 boys tot the periods from 12 to 17 years of age. 

''The real problem in studies of growth is the determination of the annual increments during the 
pedod of growth for each degree of adult stature. Until we have sufficient measurements to tell us how 
the tall men and likewise the short men grew in boyhood, we can form no idea of the significance of any 
given part of the growing period. Thus far our knowledge of growth, as determined by physical mea8> 
urements of children, is based on average statures obtedned by single measurements of large groups of 
children. We thus gain a certain general curve of growth from which we infer certain tendencies to 
periodic growth. In all such measurements we have ample means tor determining the variation between 
individuals at each period of life, but no way of estimating the degree of variation in the same individual 
from year to year. Thus, while we know that the average maximum increase in the stature of boys 
occurs about the fourteenth year of Ufe, we have no means of knowing how many boys reach their 
maximum before or after this point.'' 

No imprints of these tables (a, b, c, d, e) were made and the data are inaccessible. 

Wood, M. A. (a) Anthropometric table compiled from the measurements of 1,100 
Wellesley college students arranged according to bodily heights. (1890.) (No 
imprint.) 

■ (b) Statistical tables, showing certain measurements of 40 freshmen of Welles- 
ley college at the beginning of November, 1891, and the end of May, 1892, after six 
months of gymnasium training. (1892.) (No imprint.) 

(c) Statistical tables concerning the class of 1891 of Wellesley college, num- 



bering 104 women. (No imprint.) 

(d) Six comparative tables showing records of class crews receiving training in 



gymnasium and on the lake; of 20 students receiving training in the gymnasium; 
and of 20 students receiving no training in the gymnasium. Wellesley college. 
President's report. Boston, 1893. p. 35-40. 

(e) Anthropometric table, arranged after the method of percentile grades, of 



the measurements of 1,500 Wellesley college students. (1903.) (No imprint.) 

"Woronichin, N. Fortlaufende wagungen wahrend der dentition. Jahrb. ftir kinder- 
heilkunde, Leipzig, 16:133-43 (1880-81). 

Wright, Elizabeth A. Physical training of post-adolescent girls. In National educa- 
tion association of the United States. Journal of proceedings and addresses, 1910. 
p. 942-46. 

A general discussion on growth and physical training. 

Wullerstorf-Urbair, B. von. Reise der dsterreichischen fregatte Novara um die erde 
in den jahren 1857-59. Anthropologischer theil, 2te abtheilung. KSrpermessungen, 
an individuen verschiedener menschenracen vorgenommen durch Dr. Karl Scherzer 
und Dr. Eduard Schwarz, bearbeitet von Dr. Weisbach. Wien, 1867. v. 4. 

Wylie, A. R. T. Contribution to the study of the growth of the feeble-minded in 

height and weight. Journal of psycho-asthenics, 8 : 1-7. 

A study of the height and weight of feeble-minded children with the conclusion that feeble-minded 
children are subnormal in height and weight. The feeble-minded, in height and weight, approximate 
the normal most closely at 10 years of age. A high mean variation is characteristic of the feeble-minded. 

Investigation concerning the weight and height of feeble-minded children. 

Journal of psycho-asthenics, 4:47-57. 

This investigation is based on 161 boys and 174 girls from the Minnesota. The number was later 
extended to 400 and is included in the previous reference. 

Zacharias, O. Uber periodicitat in der gewichtszunahme bei kindem. Monatl. 

mitth. a. d. gesamt geb. d. naturw. Berlin (1889.) p. 35-37; 57-60. 
A general discussion with particular reference to the work of Malllng-Hansen. 
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Zahor, J. W- Z. Report on the investigation of certain physical conditions of school 
children of Prague, including stature, weight, eye defects, and spinal curvature. 
Prague, 1907. 44 p. 
iZeissing, . Neue lehre von den proportionen des menschlichen kdrpers. Leip- 
zig, 1854. 
25hbankoff, . The influence of the common school on the physical develop- 
ment of pupils. Vestnik obshtshestvennoy higieni, 1: 147-94 (1889). 
Russian; cited 'by Sack. 
See Messenger for legal medicine, 3 (1889). 

Zirkle, H. W. Interdependence of the mental and physical. In his Medical inspection 
of schools. In University of Colorado. Bulletin, 1902. v. 1. p. 3-23 

Ck>ntains many statistical tables from other authors, including Bowditch, Warner, Christopher, and 
others, with suggestions for measuring and an anthropological chart. 
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ibnormal children, 147, 149. 

ige, grade, and school standing, statistics, 71-79. 

ige and height distribution, statistics, 14-16. 

A.nthropometry. See Physical measurements. 

Ajsymmetry, conclusions, 36-37. 

Bibliography, 189-212. 

Binet scale, conclusions regarding, 97. 

Boas, Franz, on asymmetry, 3&-37; on average American height and weight, 150. 

Bowditch, H. P., on physical growth, 36; on physical measurements, 144. 

Cincinnati, Ohio, police standard of height, weight, etc., 154. 

Qaxton, P. P., letter of transmittal, 5. 

College students, increase in height, 146; increase in weight, 148. 

Complexion and height, statistics, 152. 

Curricula and methods of standing, statistics, 71-72. 

Dickson, S. H., on average height of men, 152. 

Disease, and growth, 146. 

Dun, W. A., on police standards of measurement of Cincinnati and New York City, 154^ 

English Army, standard of measurement, 155. 

Environment and heredity, 146. 

Forbes, H. 0., on height and weight at certain ages, 154. \ 

Francis W. Parker School, physical growth of boys and girls, 9-13; statistics of average 
weight-height and vital indices for boys and girls, 65; statistics of height and age 
distribution of boys and girls, 14-16; statistics of height and weight curves for boys 
and girls, 46-50; statistics of individual increments in height, weight, and lung 
capacity of boys and girls, 22-31; statistics of individual school marks and grades 
of boys and girls, 137-138; statistics of lung capacity curves for girls, 61-62; statis- 
tics of school standing of boys and girls, 76-79, 92-94; statistics of weight and age 
distribution of boys and girls, 16-21; statistics of weight-height and vital indices 
for boys and girls, 129-131. 

Teissier, A., and physical measurements, 144. 

General problem, 9-10. 

fiirls, increments of growth in height for a group of fifty, 26-29; periods of maturation,. 
statistics, 66-67. 

Soddard, H. H., and physical measurements, 144. 

Gould, B. A., on height as affected by nationality, 152. 

Grading, methods, statistics, 71-72. 

Growth, data, 11-12; largest individual increments, statistics, 34-36; normal rate^ 
9-10; periods, 144-145, 147; methods of tabulation, 12-13. 

Growth curves, individual, statistics, 37-58. 

Health notes, individual, 118-124. 
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Height, as affected by nationality, statistics, 152; average American, statistics, 150; 
average of men (recruits) statistics, 152; English Army standard, 155; general con- 
clusions, 144-147; growth of boys and girls, conclusions, 69-71; male adults, statis- 
tics, 153-154; police standard, Cincinnati and New York City, 154; United States 
Army standard, 155. 

Height, weight, and lung capacity, statistics, 22-31, 98-117. 

Height and age distribution, statistics, 14-16. 

Height and complexion, statistics, 152. 

Height and weight at certain ages, statistics, 154; averages and average deviations, 
sta.tistics, 32-34; comparative tables, 155-187; medians, 22. 

Heredity and environment, 146. 

Historical summary, 142-187. . 

Horace Mann School, curricula and methods of grading, 71-75; physical growth of 
boys and girls, 9-13; statistics of averages and average deviations of height and 
weight increments of boys and girls, 33-34; statistics of height and weight curves 
of boys and girls, 38-46; statistics of height and weight measurements of boys, 
12; statistics of individual school marks and grades of boys and girls, 134-136; 
statistics of individual weight-height and vital indices of boys and girls, 65, 125-129 ; 
statistics of lung-capacity curves of boys ard girls, 52-^58; statistics of school progress 
of boys and girls, 75; statistics of school standing of boys and girls, 80-89. 

Hutchinson, John, on healthy weight measurements, 155. 

Key, Axel, and physical measurements, 144. 

Letter of transmittal, 5. 

Lung capacity and school standing, statistics, 90-96; curves, statistics, 52-58; incre- 
ments of growth, statistics, 110-117; influence of sex, 149; statistics, 24. 

MacDonald, Arthur, and abnormal children, 147. 

Marks and grades. See School marks and grades. 

Menstruation, age, statistics, 68. 

Mental and physical development, 148. 

Mental development and lung capacity, 149-150; and growth, 145. 

Nationality, effects of, 146-148; height as affected by, statistics, 152. 

New York City, police standard of height, weight, etc., 154. 

Norms, calculations, 150-155. 

Physical and mental development, 145, 148. 

Physical defects, relation to growth, statistics, 58-60. 

Physical growth. See Growth, physical. 

Physical measurements, historical summary, 142-187. 

Police standards, height, weight, etc., Cincinnati and New York City, statistics, 154. 

Porter, W. T., on asymmetry, 37; on the relation of precocity to weight, 151. 

Precocity, relation to weight, statistics, 151. 

Quetelet, M. A., and physical measurements, 143-144. 

Keynolds, Sir Joshua, on physical measuremeuts, 142. 

Koberts, C, and physical measurements, 143; on stature of male adults arranged in 
order of greatest stature, 153-154. 

School marks and grades, individual, statistics, 134-138. 

School progress, individual notes, 139-142. 

School standing, relation of physical growth, statistics, 77-79, 80-97. 

Scope of investigation, 7-8. 

Sexual development, correlation of growth in height and weight statistics, 67-69; 
growth* 145; influence on lung capacity, 149. 

Shuttleworth, G. E., and physical measurements, 144. 

Stature of male adults, statistics, 153-154. 
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Steet, G. C, and measurement of adolescent boys, 143. 

Tarbell, G. G., and physical measurements, 144. 

United States Army, standards of measurement, 155. 

University of Chicago (elementary and high schools), statistics of average weight- 
height and vital indices, 65; statistics of averages and average deviations of height 
and weight increments of boys and girls, 32-33; statistics of height and age distri- 
bution of boys and girls, 14^16; statistics of height and weight for girls, 51-52; 
statistics of individual increments in height, weight, and limg capacity, of boys and 
girls, 22-31; statistics of lung-capacity curves for girls, 64; statistics of* physical 
growth of boys and girls, 9-13; statistics of weight and age distribution of boys and 
girls, 16-21; statistics of weight-height and vital indices for girls, 132-133. 

Vital indices, and weight-height, 60-67. 

Weight, average American, statistics, 150; discussion, 147-149; English Army stand- 
ard, 155; healthy, Hutchinson's table, 155; individual increments of growth, sta- 
tistics, 104-109; police standard, Cincinnati and New York City, 154; relation of 
precocity, statistics, 151; statistics, 23-24; United States Army standard, 155. 

"Weight and age distribution, statistics, 16-21. 

"Weight and height, at certain ages, 154; comparative tables, statistics, 155-187; 
medians, 22. 

"Weight-height and vital indices, statistics, 60-67, 125-133. 

"Weissenberg, S., observations on menstruation, 68. 

"Working classes, children of, 146, 148. 

"Wylie, A. R. T., and physical measurements, 144. 

Zeissing, and physical measurements, 143. 
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1906. 

fNo. 1. Education bill of 1906 for England and Wales as it passed the House of Commons. Anna T. Smith. 
♦No. 2. German views of American education, with particular reference to industrial development. 

William N. Hailmann. 10 cts. 
*No. 3. State school systems: Legislation and judicial decisions relating to public education, Oct. 1, I9OI9 

to Oct. 1, 1906. Edward C. Elliott. 15 cts. 

1907. 

fNo. 1. The continuation school in the United States. Arthur J. Jones. 

*No. 2. Agricultural education, including nature study and school gardens. James R. JewelL 15 ots. 

fNo. 3. The auxiliary schools of Germany. Six lectures by B. Maennel. 

fNo. 4. The elimination of pupils from school. Edward L. Thorndike. 

1908. 

fNo. 1. On the training of persons to teach agriculture in the public schools. liberty H. BaUey. 

*No. 2. List of publications of the United States Bureau of Education, 1867-1907. 10 cts. 

*No. 3. Bibliography of education for 1907. James IngersoU Wyer, jr., and Martha L. Phelps. 10 ots. 

fNo. 4. Music education in the United States schools and departments of music. Arthur L. Manchester. 

*No. 5. Education in Formosa. Julean H. Arnold. 10 cts. 

*No. 6. The apprenticeship system in its relation to industrial education. Carroll D. Wright. 15 cts. 

*No. 7. State school systems: II. Legislation and judicial decisions relating to public education, Oct. 1, 

1906, to Oct. 1, 1908. Edward C. Elliott. 30 cts. 

No. 8. Statistics of State universities and other institutions of higher education partially supported by the 

State. 1907-8. 

1909. 

"CNo. 1. Facilities for study and research in the offices of the United States Oovemment in WaaihiiigtoiL 
Arthur T. Hadley. 10 cts. 
No. 2. Admission of Chinese students to American ooll^[es. John Fryer. 
*No. 3. Daily meals of school children. Caroline L. Hunt. 10 cts. 

fNo. 4. The teaching staff of secondary schools in the United States; amount of eduoation, toogth of 
experience, salaries. Edward L. Thorndike. 
No. 5. Statistics of public, society, and school libraries in 1908. 
*No. 6. Instruction in the fine and manual arts in the United States. A statistical monognq>h. Hemy 
T.Bailey. 15ets. 
No. 7. Index to the Repcnis of the Conunissioner of Education, 1867-1907. 
'•■No. 8. A teacher's professional library. Classified list of 100 titles. 5 cts. 
No. 9. Bibliography of education for 1908-9. 

No. 10. Education for efficiency in railroad service. J. Shirley Eaton. 
'•'No. 11. Statistics of State universities and other institutions of higher education partially aup ported hf 
the State. 1908-9. 5 cts. 

1910. 

No. 1. The movement for reform in the teaching of religion in the public schools of Saxony. Arley B. 

Show. 
No. 2. State school systems: III. Legislation and judicial decisions relating to pabllo education, Oct. 1, 

1908, to Oct. 1, 1909. Edward C. Elliott. 
fXo. 3. List of publications of the United States Bureau of Education, 1867-1910. 
No. 4. The biological stations of Europe. Charles A. Kofoid. 
No. 5. American Schoolhouses. Fletcher B. Dresslar. 

fNo. 6. Statistics of State universities and other institutions of higher ednoatioQ partially a ugp of te d by 
the State, 190»-10. 
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1911. 

^!No. 1. Bibliography of science teaching. 5 cts. 

No. 2. Opportunities for graduate study in agriculture in tl)e United States. A. C. Monahan. 
♦No. 3. Agencies for the improvement of teachers in service. William C. Ruediger. 15 cts. 
^^0. 4. Beport of the commission appointed to study the system of education in the public schools of 

Baltimore. 10 cts. 
♦No. 6. Age and grade census of schools and colleges. George D. Strayer. 10 cts. 

No. 6. Qraduate work in mathematics in universities and in other institutions of like grade in the United 

States. 
♦No. 7. Undergraduate work in mathematics in colleges and universities. 5 cts. 
^No. 8. Examinations in mathematics, other than those set by the teacher for his own classes. 5 cts. 

No. 9. Mathematics in the technological schools of collegiate grade in the United States. 
tNo. 10. Bibliography of education for 190&-10. 
fNo. 11. Bibliography of child study for the years 1908>9. 
^No. 12. Training of teachers of elementary and secondary mathematics. 5 cts. 
"♦No. 13. Mathematics in the elementary schools of the United States. 15 cts. 
^♦No. 14. Provision for exceptional children in the public schools. J. H. Van Sickle, Lightner Witmer, 

and Leonard P. Ayres. 10 cts. 
"^o. 15. Educational system of China as recently reconstructed. Harry E. King. 15 cts. 
"♦No. 16. Mathematics in the public and private secondary schools of the United States. 15 cts. 
fNo. 17. List of publications of the United States Bureau of Education, October, 1911. 
'♦No. 18. Teachers' certificates issued under general State laws and regulations. Harlan Updegrafl. 20 cts. 

No. 19. Statistics of State universities and other institutions of higher education partially supported by 

the State. 1910-11. 

1912. 

"♦No. 1. A course of study for the preparation of rural-school teachers. Fred Mutchler and W. J. Craig. 

5 cts. 
4No. 2. Mathematics at West Point and Annapolis. 5 cts. 
♦No. 3. Beport of committee on uniform records and reports. 5 cts. 
♦No. 4. Mathematics in technical secondary schools in the United States. 5 cts. 
♦No. 6. A study of exi)enses of city school systems. Harlan UiKlegrafl. 10 cts. 
♦No. 6. Agricultural education in secondary schools. 10 cts. 
♦No. 7. Educational status of nursing. M. Adelaide Nutting. 10 cts. 
♦No. 8. Peace day. Fannie Fern Andrews. [Later publication, 1913, No. 12.] 5 cts. 
•No. 9. Country schools for city boys. William S. Myers. 10 cts. 
^♦No. 10. Bibliography of education in agriculture and home economics. 10 cts. 
fNo. 11. Current educational topics, No. I. 

tNo. 12. Dutch schools of New Netherland and colonial New York. William H. Kilpatxick. 
"♦No. 13. Influences tending to improve the work of the teacher of mathematics. 5 cts. 
"^o. 14. Beport of the American commissioners of the international commission on the teaching of mathe* 

matics. 10 cts. 
■fNo. 15. Current educational topics. No. n. 

♦No. 16. The reoiganized school playground. Henry S. Curtis. 6 cts. 
♦No. 17. The Montessori system of education. Anna T. Smith. 5 cts. 
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fNo. 25. List of publications of the United States Bureau of Education, 1912. 
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No. 29 . Bibliography of the teaching of mathematics, 1900-1912. David Eugene Smith and Charles 
Goldziher. 

No. 30. Latin-American universities and special schools. Edgar E. Brandon. 

No. 31. Educational directory, 1912. 

No. 32. Bibliography of exceptional children and their education. Arthur MacDonald. 
tNo. 33. Statistics of State universities and other institutions ol higher education partially supported by 
the State. 1912. 
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*No. 2. Training courses for rural teachers. A. C. Monahan and R . H. Wright. 5 cts. 
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*No. 15. Monthly record of current educational publications. May, 1913. 5 cts. 
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5 cts. 
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